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PUBLIC NOTICES 


PUBLIC NOTICES 





he Director-General, 


India Store Department, Belvedere- 
road. Lambeth, London, 8.E. 1, invites 
TENDERS for :— 
1000 TYRES for CARRIAGES and 
WAGONS 
Tenders due 6th November, 1929. 
Forms of Tender available from the above at a fee 
of 5s., which will not be returned. 3510 





rown Agents for the 
COLONTES 
COLONTAL GOVERNMENT 
APPOINTMENTS. 
APPLICATIONS from qualified candi- 
dates are INVITED for the following 
POSTS :— 


M/1579.—ENGINEER (ARCHITECTURAL) RE- 
QUIRED by the GOVERNMENT of HONG KONG 
for the Public Works Department for three years’ 
service and possible permanency Salary £460 a year, 
rising by annual increments of £20 to £500 a year, and 
thereafter, in the event of the appointment being made 
permanent, by further increments to a maximum of 
£1000 a year, payable in dollars under the Compensa- 
tion Scheme at present in force at a favourable rate 
of exchange. Free first-class passages provided Can- 
didates. unmarried, 23 to 30 years of age, must be 
Associates of the R.1.B.A.. and be conversant with 
all the usual routine of an Architectural Office. in 
cluding the preparation of sketch plans and working 
drawings, specifications, quantities, measuring, &c., 
in connection with new buildings, additions and 
alterations. Some knowledge of steel and reinforced 
concrete design and construction is also necessary. 


M/1827.—ASSISTANT ENGINEER REQUIRED for 
the PUBLIC WORKS DEPARTMENT of the STRAITS 
SETTLEMENTS for four years’ service, after which, 
subject to satisfactory service, the officer appointed 
will be eligible for confirmation in the permanent 
and pensionable establishment It is probable that 
the number of permanent appointments will be suffi- 
cient for those officers whose services have been 
entirely satisfactory, but no guarantee can be given. 
If at the end of four years’ service an officer's services 
have been entirely satisfactory, and he is not offered, 
or declines, further employment, he will be paid a 
bonus of 2850 dollars. Salary 400 dollars a month, 
rising to 800 dollars by annual increments of 25 dollars 
plus a temporary non-pensionable allowance ‘ot 10 per 
cent. for bachelors and 20 per cent. for married men 
The exchange value of the dollar in sterling is at 
present fixed by the Government at 2s. 4d.. but its 
purchasing power in Malaya is considerably less than 


that of 2s. 4d. in the United Kingdom No Income 
Tax at present imposed by the Straits Settlements 
Government. Free passages provided Candidates, 


age 23 to 26, must have received a good theoretical 
training, preferably at a University or College recog- 
nised by the Institution of Civil Engineers, and 
a Civil Engineering degree or obtain such 

other diploma or distinction in Engineering as the 
Secretary of State may decide in any particular case 
or have completed articles with a Civil Engineer of 
good standing. and have passed the examinations for 
Associate Membership of the Institution of Civil 
Engineers. In addition, candidates must have had at 
least one year’s practical experience of civil engineer- 
ing under a qualified civil engineer 

M/1738.—WATER- ENGINEER REQUIRED by 
the GOVERNMENT of the TANGANYIKA TERRI- 
TORY for the PUBLIC WORKS DEPARTMENT for 
a tour of 20 to 30 months, with possible extension 
Salary £720 a year Free quarters and passages and 
liberal leave on full salary Candidates, not over 
35 years of age, must be Associate Members of the 
Institution of Civil Engineers Must have been 
regularly trained in the office of a Civil Engineer 
carrying out water and sewage schemes, and have had 
three years’ subsequent constructional experience, 
producing plans and estimates for small water supply 
and drainage schemes, and have had experience in 
supervising their construction and maintenance 

Apply at once by letter, stating age, whether married 
or single, and full particulars of qualifications and 
cx ence, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London, 8.W. 1, quoting the 
reference number acainst the appointment for which 
application ist is made 3515 


J unior Draughtsmen 
(UNESTABLISHED) REQUIRED. 
Applicants must be British subjects, 
over 21 years of age and have served 
apprenticeship in engineering works 
Experience on design of Jigs, Toole 
and Gauges desirable 
Salary (42-hour week), 30s. 64.—52s. plus variable 
bonus, according to age and ability (giving at present 
about 528. to 82s.) Possibilities of promotion. 
Application forms, returnable by 26th October, may 
be obtained from CHIEF SUPERINTENDENT OF 
ORDNANCE FACTORIES, Royal Arsenal, Woolwich, 
S.E. 18, 3473 








y ° 
, Tacancies Exist for 
ASSISTANT ELECTRICAL ENGI- 
NEERS in the Admiralty Service. 
2. Candidates must have attained the 
age of 23 years and not more than 40 
years of age on the last day fixed for the 
receipt of applications. The upper age 
limit may be extended in connection with the appoint- 
ment of officers who have specialised in any particular 
branch of Electrical Engineering, and candidates 
who have served in the Army, Navy or Air Force may 
deduct from their actual age any time which they have 
80 servi 
3. Candidates must possess a University Degree in 
Raginesing or other acceptable equivalent qualifica- 
tion. ey must also have had subsequent practical 
ex lence in a responsible electrical engineering 
or a. for at least 3 years 
Those selected will be appointed on probation for 
ons’ year, after which, if found suitable and their 
— is desired, they 1 be appointed to the 
anent establishment of the Department, and be 
elteible for the ordinary Civil Service superannuation 
ts, and for promotion to higher es. 
Candidates ected from outside the Admiralty 
ora will be contend to serve the whole or part 
of their probationary period at sea for the purpose of 
ee a course of — training. 
Candidates may be uired to serve at the 
\Adhatralty or any Naval Establishment at home or 


or salary scale of Assistant Electrical Engi- 
neers is £310, rising by increments of £15 annually to 
£475 plus Civil Service bonus (which varies with the 
cost of living and at present amounts to £125 - £310). 
8. Preference will be given to ex-Service mei 
9. oon — —— must be compioted by 
all candid ained from the SECRE- 
cape OF “THE ADMIRALTY (C.K. Branch), White- 
London, 8.W. 1, together with the regulations 
vali the selection, and when filled in should be 
returned to the same address so as to reach the 
Admiralty not later than the 9th November, ¥-—< 
Applications for the regulations should be accom- 
banied by an addressed foolscap envelope penstamaeee), 
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he Institution of Mechanical 
ENGINEERS, 

8-GATE,. ST. JAMES'S 

LONDON, 8.W.1 

of the Institution 


STEPHENSON 
PRIZE. 

The following conditions are attached to the award : 

1. The results of the Research must be offered for 
publication by the Institution in the first 
instance. 

2. Preference will be given to a Research relating 
to subjects associated with Railway Locomo- 
tive Engineering. 

3. Applications for the Prize (uhich at present 
amounts to about £40) must be received during 
the autumn of each year, and must be in respect 
of recent research work. 


STOREY'S PARK, 


invite APPLICA- 


RESEARCH 


The Council 
TIONS for the 


GEORGE 


4. No award will be made if no application of 
sufficient merit is received. 
5. It will not be awarded in respect of any 


Research Work done for a fee, but the work of 
researchers in receipt of a salary will not be 
excluded. 
Applications should be received by the SECRETARY 
at the above address not later than 30th November, 
1929. 351 





PATENTS AND DESIGNS ACTS, 1907 To 1928. 


Notice is Hereby Given that 


THE ROSE STREET FOUNDRY > 

“ENGINEERING COMPANY, LIMITED, of 
street, Inverness, and CECIL ALLARTON HADE EY. 
of 2, Rose-street, Inverness, formerly of Industry 
Werks, Sunbridge-road, Bradford orkshire, SEEK 
LEAVE AME) the SPECIFICATION of 
LETTERS PATENT No. 190,734, granted to Cecil 
Allarton Hadley and A.-I. Manufacturing Company 
for an invention entitled ‘‘ Improvements in Weld- 
Particulars of the proposed amendment were set 
forth in the Dllustrated Official Journal (Patents), of 

the 9th October, 1929, 

ny person or persons may give Notice of Opposi- 
tion to the amendment by leaving Patents Form 
No. 19 at the Patent Office, 25, Southampton-build- 
ings, London, W.C, 2, within one calendar month 
from the date of the said Journ 
w.s8 JARRATT, 


8516 Comptroller-General, 


PATENTS AND DESIGNS ACTS, 1907 TO 1928 
; - Ae 

Notice is Hereby Given that 

s EDWIN WILDT, HE NEY HAROLD HOLMES, 

qos WILDT and COMPANY, Limited, all of Adelaide 

Works, Leicester, SEEK LEAVE to AMEND the 
SPECIFICATIONS (Provisionals and Complete) of = 
APPLICATION for LETTERS PATENT No. 313,65 
and in respect of an invention entitled “ Improve- 
ments in or relating to Patterning Mechanism for 
Knitting Machines.”’ 

Particulars of the proposed Amendment were set 
forth in the Illustrated Official Journal (Patents) of 
the 2nd October, 1929. 

Any person, or persons, may give Notice of Opposi- 
tion to the Amendment by leaving Patents Form 
No. 19 at the Patent Office, 25, Southampton-build- 
ings, London, W.C, 2, within one calendar month from 
the date of the said Jougem. Jane 

. 8. JA 


ATT, 
3486 Cc Yom ptrolier General. 





A rmstrong College, 
NEWCASTLE-UPON-TYNE. 
(IN THE UNIVERSITY OF DURHAM.) 


COURSES for the PASS DEGREE of B.Sc. and 
the HONOURS DEGREE of B.Sc. in MECH- 
ANICAL, MARINE, CIVIL or ELECTRICAL ENGI- 
NEERING, MINING, METALLURGY, or NAVAL 
ARCHITECTURE. The curricula of the Pass Degree 
and the Honours Degree normally occupy periods of 
three and four years respectively, but candidates 
presenting evidence of sufficient previous training 
may be allowed to proceed to either Degree after two 
years’ residence. 


The engineering laboratories have 
extended, and all Departments are 
advanced tutorial and research work, 


been 
for 


recently 
equipped 


Full particulars of the Courses may 
application to 


be had on 


THE REGISTRAR, 
Armstrong College, 
Newcastle. upon-Tyne, 





3384 





— ° ‘ 
dministrative County of 
LONDON. 

Tne London County Council! REQUIRES at the 
Beaufoy Institute, Princes-road, 8.E. 11, a VISITING 
TEACHER of OXY-ACETYLENE W ELDING for two 
evenings weekly. Candidates must be fully qualified 
in Oxy-acetylene Welding and Cutting. Fee 16s. for 
an attendance of about three hours. 

Apply, Education Officer (T.1), The County Hall, 
Westminster Bridge, 8.E.1 (stamped dressed 
foolscap envelope necessary), for form, to be returned 
by 25th October. Canvassing disqualifies. 

MONTAGU HH. ° 

3485 Clerk of the London County Council. 

iT udley 


nion. 


TO LAUNDRY CONTRACTORS. 

The Guardians of the Dudley Union are prepared 
to receive TENDERS for the PROVISION of certain 
LAUNDRY MACHINERY, required at Burton 
House, Dudley, in accordance with the plans and 
specifications prepared by their Consulting Engineers, 
Messrs. Edwards and Shaw, of Birmingham. 

Conditions of contract, specifications and forms of 
Tender will be supplied upon application being made to 
me, the undermentioned, accompanied by a deposit 
of Three Guineas, which sum will be returned upon 
receipt of a bona fide Tender, sealed and endorsed 
* Tender for Laundry,’’ and forwarded to reach me 
not later than the first post on Tuesday, the 20th 
October, 1929. 

The Guardians do not bind themselves to accept the 
lowest or any Tender. 

By Order, 
THEO. W. QUARMBY, 
Clerk to the Guardians. 
Union Offices, 
St. James’s-road, Dudley, 
llth October, 1929 3484 


ort of Bristol Authority. 


ROYAL swe p pom. AVONMOUTH. 


STEEL FLOATING BOOM, &c 
Port of Bristol Authority invite TENDERS for 
the CONSTRUCTION of a MECHANICALLY PRO- 
PELLED 8TEEL FLOATING BOOM across the 
entrance of the Oil Basin, Royal Edward Dock, Avon 
mouth, a distance of approximately 300ft. 

On and after Tuesday, the 22nd day of October, 
1929, a copy of the form of Tender, general con- 
ditions, specification, schedule of prices, and a copy 
of the contract drawings can be obtained from the 
undersigned on production of a receipt showing that 
a deposit of £3 has been paid to the Secretary, Port 
of Bristol Authority, Docks Office, 19, Queen-square, 
Bristol. ALL CHEQUES MUST BE MADE PAY- 
ABLE TO THE PORT OF BRISTOL AUTHORITY. 
The deposit of £3 will be returned to bona fide 
tenderers after the receipt of the Tender with all 
the prescribed documents and drawings. 

Tenders must be enclosed in a sealed envelope, 
endorsed “‘ Tender for Steel Floating Boom, &c., 
addressed to the Secretary, Port of Bristol Authority, 
Docks Office, 19, Queen-square, Bristol, and must be 
delivered to him, accompanied by all ‘the prescribed 
documents and drawings, by 10 a.m. on Monday, the 
lith day of November, 1929. 

The Port of Bristol Authority do not bind them- 
selves to acoept the lowest or any Tender. 

THOMAS A. PEACE, 
Chief Engineer. 

Chief Engineer's Office, Avonmouth, 

1 \ 








8th October, 1929 3500 
= age Indian Railway Com- 
LIMITED. 

are prepared to receive TENDERS 


The Directors 
for = SUPPLY of 
. COPPER INGOTS. 
> cL? DRAWN STEEL BOILER TUBES, 
8. LAMP FITTINGS AND GLASSES 
4. SOLID = STEEL BOILER TUBES 
( 


Specifications and forms of Tender will be av stabi 
at the Company's Offices, 91, Petty France, Wes 
minster, 8 1. 

Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited, 
marked ‘* Tender for Copper Ingots,” or aa the 
case may be, with the name of the firm tendering, 
must be left with the undersigned not later than 
Twelve Noon on Friday, the Ist November, 1929. 

The Directors do not bind themselves to acoept the 
lowest or any Tender. 

A charge, which will not be returned, wil! 
made of £1 for each copy of Specification No. 1, of 
10s. for each copy of Specifications No. 2 and 3, and 
of 2s. 6d. for each copy of Specification No. 4. 

Copies of drawings may be obtained at the Offices 
of the Company's Consulting Engineers, Messrs. 
Robert White and Partners, 3, Victoria-street, West- 

-a 


minster, 8.W 
A. MUIRHEAD, 
Managing Director. 
91, Petty France, 
Westminster, 8.W. 1, 
16th October, 1929. 3522 
he 


Madras and Southern 
MAHRATTA RAILWAY COMPANY, Limited, 
invite TENDERS for 
1058 Tons 


lampeen ) STEEL MATERIAL “A” 
(comprising M.S. Channels, Angles, Flats, 
Squares, Plates, Sheets, &o. &c 

Tenders are due in on Tuesday, 5th November, 1929, 

by 2.00 p.m. 

Tender form obtainable at address below; 

ONE GUINEA, which is not returnable. 

he Directors do not bind themselves to accept the 
lowest or any Tender. 





fee, 





mpany's Office, 
25, Buckingham ie road, 
Westminster, 58.W. 3511 
(continued) 
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PUBLIC NOTICES 


SITUATIONS OPEN (continued) 


SITUATIONS OPEN (continued) 


SITUATIONS WANTED (continued) 





Severalls Mental Hospital, 


COLCHESTER. 
SALE BY TENDE 

ONG_100-kW STEAM GENERATING SET, 460 
volts D.C.. Engine by Messrs. Davey, Paxman, 
vertical high-speed compound, 450 r.p.m.; Electric 
Generator, compound-wound, with interpoles, by 
British Thomson-Houston Co. The set combined 
on one under baseplate, 
running order, and can be 
any time. Being replaced by —Tenders 
addressed to the CLERK OF THE Hi HOSPITAL. and 
endorsed *‘ Generating Set,"" to be received not later 
than 3ist October. 3513 





COIMISIUN NA STAT-SHEIRBHISE. 
POSITION VACANT—EXAMINER 


OF APPLICATIONS FOR PATENTS OF 
INVENTIONS. 
he Civil Service Commis- 


SIONERS invite APPLICATIONS for the 
whole-time permanent, pensionable POSITION of 
EXAMINER of A”PLICATIONS for PATENTS of 
INVENTIONS (chiefly Telephonic), in the Industrial 
and Commercial Property Registration Office, Depart- 
ment of Industry and Commerce, scales : 
married man, £150-£400 ; woman or unmarried man, 
£120-£300 a year plus cost-of-living bonus in each 
case At present the bonus on £150 is £88 16s, and 
on £120 is £78 88. A eandidate of approved expe- 
rience may, in certain circumstances, allowed to 
enter the scale at a point above the minimum, but 
not above £200 in the case of a married man and not 
above £157 10s. in the case of a woman or unmarried 
man. Good general education, particularly in science 
and physics. Industrial experience in telephony and 
capacity to appreciate quickly the istinctive 
features of new circuits and devices for telephony and 
telegraphy. 

Latest date for recelving applications 23rd October, 
1929.—Forms and particulars may be obtained from 
the SECRETARY, Civil Service Commission, 45, 
Upper O*Connell-street, Dublin. 3475 

48/A4710 W HK; Co. 





COIMISIUN NA STAT-SHEIRBHIS 
POSITIONS VACANT EXAMINERS 
OF APPLICATIONS FOR PATENTS OF 
INVENTIONS. 

he Civil Service Commis- 





SIONERS invite APPLICATIONS for two 
whole-time permanent, pensionable POSITIONS of 
EXAMINER of APPLICATIONS for PATENTS of 


Wistie ELECTRICAL ENGINEER, “to Take 
Entire Chai of a Diesel Engine Power Station, 
agg BH BY Motors and Wiring, 


and complete Electrical nate 

arge 

organisation in the South of England. — Address, 

stating age, wgeeeationn, and salary sapeios’. at. 
7 


The Engineer Office. 47 
Vy ANTED. for Foundry in Yorkshire, Experienced 
MAN with full practi Foundry knowledge, 
capable of Taking Charge of a Foundry Department 
producing Stove and Plate Castings by modern mech- 
anical methods. od prospects for man of ability.— 
Address, stating age, wages required, and full details 
of past foundry experience. 3503, The Engineer ww 
3503 








wy 1 ENGINEER REQUIRED Within 
for permanent appointment in London ; 


dkitled Ky lectrical Work and with good knowledge 
of Railway Track and Civil Engineering. Satis- 
facto: nees for capability and character essen- 


ry refere 
tial. *Y also VACANCY as ASSISTANT to above.— 
Reply, with references and salary speated, “5 — =e, 
at Horncastles, 60, Cheapside, E.C. 





SSISTANT MANAGER, with Drawing-office Ex- 
perience, age 25 to 35, for Engineering Works 
near London; confidential position, security . 
—Address, with experience and training, a 
Engineer Office, 6311 : 


Cr. ENGINEER, MOTOR OMNIBUS COM- 
ce BOA TIONS are INVITED from 
qualified an enced men with organising ability 
for the POSITION “ot CHIEF ENGINEER to East 
Yorkshire Motor Services, Ltd., at a minimum com- 
mencing salary of £500 per anhum. 
Full details of qualifications, experience, age, and 
resent position shoul forwarded to the 
SECRETARY. East ns Motor a wes 
252, Anlaby-road, Hull P63 








NGINEER REQUIRED by Aeroplane Engine Firm, 
to Assist Production Engineer, principally with 
Assembly and Erecting of Engines. Must have had 
first-class practical and theoretical experience in 
Internal Combustion Engines. required to 
supervise all fitting shop work. Must be capable of 
dealing with labour.—Please address, stating full 
experience and salary required, 3504, The Engineer 
Office. 3504 A 





RECTORS REQUIRED by _ Iarge Company 
_4 operating in the East. Candidates should be of 
good education, have served an apprenticeship and 
have had substantial all-round experience in con- 
nection with Steel Work, Machine Tools, Concrete 





INVENTIONS in the Industrial and © 
Property Registration Office, Department of Industry 
and Commerce. Salary scales: married man, £150- 
£350; woman or unmarried man, £130-£250 a year 
plus cost-of-living bonus in each case. At present the 
bonus on £150 £88 16s. and on on £130 is £81 18s. 
Candidates of approved experience may, in rw 
circumstances, be allowed to enter the seale 
point above the minimum, but not above £195 - “the 
case of a married man and not above £152 10s. in the 
case of a woman or unmarried man. Good general 
education, particularly in science and physics. Knaow- 
ledge of general (including electrical) engineering. 
Industrial experience in some specialised branch of 
engineering desirable. 

Latest date for receiving coutiestions 23rd October, 


1929.—Forms and particulars may obtained from 

the SECRETARY, Civil Service Commission. 45, 

Upper O’Connell-street, Dublin. 3476 
48/A4706. W. H. Co. 





NOTICE. 
, 2. 
W anted—An Assistant. Elec- 
TRICAL ENGINEER for the Ganges Canal 
Hydro-electric Scheme in the Public Works Depart- 
ment, Irrigation Branch, of the United Provinces, 
India, to Supervise the Design and a and 
Operation of Extra High-tension Switch and Pro- 
tective Gear of the most modern type and to exercise 
General Control over the Operation of a widespread 
Seheme of Supply, including the Main york 
of Turbine Stations and of Transmission Lines. The 
headquarters of the post will be at Roorkee. 
Applicants must have had at least five years” ¢ 


rience in the design, manufacture and oontion 7 
modern high-tension oil switchgear and protective 
apparatus with approved firms, and must furnish 
testimonials from such firms showing their capacity 
to install and operate such equipment. They must 


not be less than 30 years or more than 42 years of age 
The appointment will be for one year in the frst 
instance and may be extended to five years. 
applicant appointed, if recruited in a country outside 
India, will be granted a first-class passage to enable 
him to join his appointment, and a first return 
passage if his services are dispe 
tion of his agreement after one year. 
ment is extended or he is made permanent, the right 
to a return passage will be forfeited. The pay = 
depend on age and will be on an incremental 
rising from Rs. 725 p.m. in the 30th year of age by 
inerements at prescribed intervals to Rs. 1375 p.m. 
in the 46th year of age and upwards; sterling over 
seas pay at £25 to £30 p.m., according to age, will be 
granted in addition if the officer appointed is of non- 
Asiatic domicile. A conveyance allowance of Rs. 125 
p.m. plus two annas a mile for journeys over twenty 
miles a day will be granted subject to the condition 
that the officer maintains and uses a motor car for all 
road journeys on duty. The officer will be required 
to subscribe monthly one-twelfth of hie pay to the 
General Provident Fund, and Government wir add 
half-yearly a bonus of 100 per oS of his subscrip- 
tions. Leave will be granted in accordance with the 
Government rules applicable to specialist officers. 
Applications must be posted by Air Matt (copies 
to be sent by ordinary mail) to reach the undersi 
by November 12th, 1929, at latest, and the applicant 
selected must join his appointment by December 3ist, 
at latest. 


1929 


(Sd.) W. L. STAMPE, 
Chief Engineer and Joint Secretary to 
Government, 


U.P. Public hg Depart- 


1470 ment, I.B., Roorkee, U.P., India. 





7 ° ° 
\ orking Head Engineer Re- 

QUIRED at City Mental Hospital (and 
ancillaries), Winson Green, Birmingham. Must have 
served apprenticeship in good workshop and worked 
for some years on modern equipment of large institu- 
tion. Thoroughly experienced with Boiler-house, 





Heating, Kitchen, Laundry and Electrical Plant. 
Commencing wages 90s. ee and free house, 
and light. Pensionable.—Apply for form of applica- 
tion to the MEDICAL SUPE SRINTENDENT. nelose 
stamped addressed envelope. 

SITUATIONS OPEN 
COPIES or Testrmowrats, NOT ORIGINALS, UNLESS 


SPECIFICALLY REQUESTED. 





W ANTED, an ASSISTANT ENGINEER on a 

large Housing Scheme near London ; experienced 
in Setting-out of Houses, Levelling and General 
rience and 


Pfogress Work.—Reply, stating age, expe’ 
salary soured. to Box 711, c.o. Brown's, P90, . vw 
street, 5.W 08 A 





\ TANTED, ASSISTANT RESIDENT ENGINEER 
for Traction te Station, London district, 
equipped with large Turbo-generators and erp 
Boiler units. Applicants must sound prac- 
tical and technical knowledge of all problems relating 
to Power Generation, and be fully competent to Take 
Full Charge of Operation and Maintenance. Strong 
personality and ability to control staff is essential. 
Excellent prospects for a capable man. Commencing 
salary £500.—Write, Box “* .”" ¢.0. Davies 
and Co., 95, Bishopsgate, London, E.C.2. 3345 4 


W ~ e ahi of managing foundry producing 80 a“ 
large and small castings in iron per week. Experienced 
in working In loam and greensand, latest labour- 
saving devicea in foundry, controlling men on piece- 
work basis. Preference to man with patternshop 





TED, FOUNDRY SUPERINTENDE 


e i d training. —Address, stating age, oe 
xperience an ain “~ nines Ot 


rience, and salary required, 3425 


Foundations for Plant, Tankage, Pipe Work. Pumping 
M. y and Running Plant of all descriptions. 
Age between 30 and 35. Commencing salary £490, 
with free passage out and home, free furnished 
bachelor quarters, free medical attention, but not free 
messing. Agreement for ome year, extendable, by 
——- consent, for a further two years. Only single 
need apply.—Address, with copies of testi- 
montals (not returnable), 3466, The Engineer oes. 
34 A 





WUIRST-CLASS Self-reliant CONSTRUCTORS RE- 
QUIRED by large German firm situated near 
Heidelberg and the Black Forest, for the Construction 


of Automatic Packing Machines; experience of 
Paper-working Machines preferred.—Write, stating 
age, experience, salary required, &c., to Z.A. 360, 


= Deacon's Advertising Offices, Fenchurch: a 
Cc 21 


I 





EQUIRED, Experienced ENGINEER SALESMAN 
for heavy machinery, to reside London, visit 
Customers Provinces. uent German indispensable. 
State a experience, qualifications, connections, 
salary uired. Applications treated confidential.— 
Write Box 3089,** Homefinders,’” 74, Victoria-street, 
s.W.1 P6318 a A 





RODUCTION MANAG ER for 
neering forks, London. 
practical engineer who has had 
repetition machining of steel parts 
accurate limits need apply.—Address, 

Engineer Office. 


I EQUIRED IMMEDIATELY for a 
Spain, ASSISTANT to LOCOMOTIVE 
INTENDEN to Supervise Repair Shops. 





Expanding Engi- 
ge 30-40. Only 
charge of 
to the most 
P6299, The 
P6299 a 


Railway in 
SUPER- 
Fluent 


actual 





Spanish essential. Salary Ptas. 12,000 per annum.— 
Write. giving am, ex perience, and copies of testi- 
monials, to “* F.C.."" c/o Street's, 6, Gracechurch- 


street, London, E.C. 3. 3468 a 





i ae — oe — ASSISTANT REQUIRED for Prac- 
tical Research and Secretarial Work in con- 
nection with Metallurgical and Steel Kolling Mill 
efficiency. Sound technical training as well as prac- 
tical experience necessary.—Address, stating salary 
required, P6304, The Engineer Office. P6304 A 





ECHNICAL ENGINEER REQUIRED, Fully 
qualified to handle correspondence and s 
tions in connection with Induced and Forced 
Plants to Boilers, Kilns, Furnaces, &c., 
Ventilation. Preference given to one having had 
experience in Constructional Details of Modern Fans 
of large size. Excellent prospects.—Write, 
fully practical engineering experience and »s 
ey age, salary required, &c., to 3461, 
Engineer Office. 3461 4 


HE MOND NICKEL COMPANY, Ltd., Invites 
A for a POSITION on_ their 
Development Staff by a 2 MPAA eee or ENGI- 
NEER with experience in the manufacture and/or use 
of Alloy Steels. Salary according to qualifications, 
but not less than £500 per annum.—Reply by letter, 
stating age 7! qualifications, to the MANAGER. 
an partment, The Mond 
Nickel .. tia.. “Imperial Chemical House, — 
London, 5.W. 3506 a 














AERO ENGINE 
DESIGNER 


required 


An old-established British firm 
with special and long experi- 
ence in the manufacture of 
aero engines, is requiring a 
designer of first-class capa- 
bilities and experience. 


Applications are invited from 
those who have had experience 
in the design of aero engines 
of all types, with particular 
reference to Compression Igni- 
tion engines. 


The position has big possi- 
bilities for a designer of 
brilliance, originality and tact. 
Write in confidence, giving 
particulars of experience, 


remuneration expected and 
fullest possible details to :— 


Box No. 3467, The Engineer Office. 


3467 











VELLER RE 
Very 5 
should be of good presence 
ledge. University or public school m 
Box 587, c/o Brown's, 39, Tothill-street, *. Wid 
A 


ANTED by an Old-established Engineering Firm 

in Western India, an experienced DRAUGHTS.- 
MAN, capable of preparing competitive designs for all 
asses of Structural Steel Work. Applicants should 
give full particulars of education, weratas ae sub- 
sequent career, with erences, and sta salary 
expected.— Address, $263, The Encineer ome, $268 a 


UIRED for London Office of a 








ANTED. Copebla DESIGNER of Modern Over- 
Blectric Travelling Cranes. Should have 

first-class yy training ong S qnenve practical 
experience. 35. 3. "The  Rngineet 


under 
and salary pF} — Address, errr] 
Office. 
DRAUGHTSMEN, Experienced in 


PV 4ANIED. 

design and detailing of Asphalt and Tar- 
macadam Machinery, “1 as and Gravel 
Plants, Concrete Mixers, ate age, experience, 
and salary required.— ~ MARSHALLS, Engineers, 
Gainsborough. 3502 A 


ANTED IMMEDIATELY, DRAUGHTSMEN for 

Detail Work on Machine Tools.—Address, stating 

age, experience, and salary required, 3429, be ae 
429 A 


neer Office. 

V JANTED, JUNIOR DRAUGHTSMAN in London 
district, age 22 to 24, experience in prepara- 

tion general arrangement, layouts and details for 

High-speed Machinery. Workshop training.—Address, 

giving full particulars of training, experience, and 

salary required, 3491, The Engineer Office. 3491 a 














Wn. MACHINE TOOL ye 
Midiands. State full experience, and salary 
required.—Address, 3452, The Engineer “Otice. 3452 a 


ANTED, TWO Good DRAUGHTSMEN, Accus- 

tomed to High-speed Turbines and Centrifugal 

Pumps. High-grade technical training essential.— 
Address, 3427, The Engineer Office. 3427 a 


\ ANTED. TWO or THREE First - class 
DRAUGHTSMEN, with sound general Engi- 
neering Experience, 


able to work expeditiously and 
without constant supervision.—Write. stating age, 
experience and ar required. Z.D. 321, ¢.0, 
at Advertising Agency, 
B.C. 3. 








Fenchurch-avenue. 
3514 A 





A*® ENGINEER DRAUGHTSMAN REQUIRED by 

London Firm for Drawing, Tracing and straight- 

forward Calculations in Reinforced Concrete and Steel 

Work. Structural experience desirable.—Address, 

oe full particulars of training and experience, 
. The Engineer Office. 3465 A 


INTELLIGENT JUNIOR is REQUIRED to 
Assist in the Designs Office of a firm manufac- 
turing builders’ plant in London; he must be a 
neat acer, accurate and capable of detailing from 
designer's rough drawing; 18-20.— Write, 
stating age, Re a and salary required, 

J. e" Vickers and Co., 
Austin Friars, or. Cc. 


RCHITECTURAL DRAUGHTSMAN, Good Colour 
Z man, some ability in decorative designs, able to 
make dimensional drawings, keen and ambitious, for 
flooring designs.— Address, 3478, The Engineer Office. 





N 








78 A 
Omer omaL DRAUGHTSMEN, First-class, 
TED. Applicants must have thorough 


AE of designing, estimating and detailing for 
all classes of Constructional Steel Work and 
capable of working without supervision. Permanency 
to suitable méen.—Address application, stating age, 
experience, and salary required, 3487, The Engineer 
Office, 3487 a 


RAUGHTSMEN .—First-class SENIOR MEN RE- 

QUIRED, preferably with Aero-engine expe- 
rience.—Address, stating age, full experience and 
salary required, 3479, The Engineer Office. 3479 a 





AY SaNERRE, 20 


p~ pavers 
—Address, Pests. The ‘Engineer Office. 


£1000 MAN AT a PRICE 


efficiency and 
OFFERS his SE VICES. 
Address, P6281, Engineer . 








EMENT BURNER. — wy —-s» AS. 49, RE- 
QUIRES POSITION on Cemen 
years’ experience of r cement ey: both wet 
— dry pocusiaes. Good mechanical knowledge; 14) 
ears in las iti Willing to accept 
position abroad _, Excellent refs.— Address, P6206, 
Engineer Offi 206 » 








IVIL and STRUCTURAL ENGINEER. AML 
would undertake Design of STEEL and ‘Bik: 
FORCED CONCRETE STRUCTURES, or give assist. 
ance to those needing help with their own DESIGNS. 





—Address, P6320, The Engineer Office. P6320 & 
IVIL ENGINEER, M.I. Struct. E., ° Licensed 
Surveyor, 19 years’ experience construction 


railways and public works at home and in the 
tropics, surveys for railway locations, investigations 
for projected works, design of structures, including 
rail and road bridges, R.C. and steel ; wer 
track work, whereas energetic and efficier 

age 40 years, £1000 p.a. man, DESIRES IMMEDIATE 
PROGRESSIVE POSITION.—Address, P6302, The 
Engineer Office. P6302 » 





eS a ENGINEER, Long Bzpastence 
railway and construction. all branches. 
at home and abroad; complete charge of extensive 
experienced in design of bridges, 


&c., .C. and steel, competent and technical 
man; fully qualified ay also some mech. 
ani and mining ex rapid 


perie keen and 
worker, age 40, SEEKS IMMEDIATE APPOINT 





MENT at home or abrosd.—Address, P6301, The 
Engineer Office P6301 » 
TRECTOR and SECRETARY (50) of the late 


Camden_ Engineering Company, Ltd., DESIRES 

a POSITION as Commercial Manager or in or 

responsible capacity. Highest credentials.—E. G. T., 
n 


26, Park-avenue, Willesden Green, N.W. 2. 





)NGINEER, Age 31, SEEKS SITU ——— Works, 


D.O., and business experience in gen: mech- 
anical engineering; knowl — of French. 
Add 
P6298, The Enginser Office. P6298 » 





 -— <_— Age 39, ist Class B.O.T. Certificate, 
4 years’ charge Engines and Boilers and 
auxiliaries, SHORE POSITION preferred.—Address, 
P6308 The Engineer Office. P6309 B 





)NGINEER, with 20 Years’ Experience of Loco- 

motive and general ring. 

SEEKS POST as Assistant or Draughteman. Salary 
£5 per week.—Address, P6307, The ees 2 
6307 





MANAGER, Sound Experience. 
young and energetic. REQUIRES CHANGE 
Expert knowledge of modern —s methods to 
world’s markets y jes for 
meral engineering. textile and “minies industries. 
vould create export department for progressive com- 

pany.—Address, P6297, The Engineer (Office 


\XPORT SALES 








P6297 » 
OCOMOTIVE Promnss and A All-round 
BOILERMAKER practical and 


technical man, with wide ex 
and locomotive boilers of all types, able to design and 
construct locomotives and boi of any class, and 
well accustomed to general repairs throughout of the 
existing ones, having also extensive experience of 
general constructional work, tanks, every description, 
and well advanced with general engineering work. 
has been employed on large and small railways in 
India, China, now employed with the Tetuihe Mining 
Co., Ltd., Russia, as mechanical engineer, taking 





RAUGHTSMAN (HEATING), also ASSISTANT, 

REQUIRED IMMEDIATELY.—Write, stating 

age, experience and salary required, P6308, The Engi- 
neer Office. P6308 a 


ETAILING MECHANICAL DRAUGHTSMAN RE- 
QUIRED, experienced in Gas Compresso: 
£4 10s. per week. ndon area.— Address, stating age 
and previous experience, 3443, The Sasete _— 
443 A 


RAUGHTSMAN REQUIRED by Midland Con- 

structional Steel Firm. Must be fully trained and 

with pete in Colliery Screen Work.—Address, 
P6286, The Engineer Office. P6286 a 











RAUGHTSMAN REQUIRED, with Experience of 
Small | om we" Apparatus, Jigs, Fixtures and 


Gearing. age and qualifications. pure 
— SOEVICES, ta! Works, 
Brighto 419 A 





UGHTSMAN WANTED, Fully Experienced in 
Gearing and General Power Transmission Plant. 


- git be ite, “stat san. —~ less than by years 
te, stating experience, and salary 
required, Dra tou TSMAN, The Power 


Plant Co.. Cta West Drayton. see A 
a-eo-- baer «= eg General Mill- 
ng neering.—. ress, stating experience 
and salary required, 3430, The Engineer Oe, 
a 


XPERIENCED DESIGNING ENGINEER RE- 
QUIRED by Electrical Manufacturing Company. 
—_ have CF Large Alternating- 
8 experience, and 
Tequired your —d 3435, The Engineer —. 
Aa 


NIRST-CLASS JIG and TOOL DRAUGHTSMAN 
REQUIRED for Motor Car Works in the Mid- 
lands. xperience in processing and estimating on 
large output basis. Only 8 apply. 

State age, full particulars of experience, 
required.—Address, 3411, The Engineer =. 
A 











lete charge of locomotives and general engineer 
work, — ae disengaged in January, 1930, highest 
refere: ngle man, age 41, and ys splendid 
health, ret ESIRES POST in any part of the globe. 
Highest references.—Address, P6269, The Engineer 
Office. P6269 B 





ARINE ENGINEER DESIRES FOSETION Ashore. 
Age 29, Extra ist Class B.O.T. areinente, and 
motor endorsement, drawing-office ex Fe ye 
Box B945, Lee and Nightingale, Liverpool. 





N Aas ENGINEER, 18 Years’ Sea Experience, 
4 ESIRES SHORE POSITION. First-class 
B.0O. r certificate; 7 years’ refrigeration experience 











on Ammonia and CO2 Plants.- ~Address, P6314, The 
Engineer O P6314 B 
ECH. ENGINEER, Public School, Age 40, 
URGENTLY REQUIRES POST. Thoroug 
experience of works management commercial side 
of engineering. oy position .' works or sales 
enginecr. London a: preferred.—Write, Box F. & 
Willings, 86, Strand, wie? 2. 3442 

RODUCTION ENGINEER, 35, Tool Design, 
planning, manufacturing lay-outs, estimating. 
ESIRES PROGRESSIVE CHANGE.— Address, 

Pests. The Engineer Office. P6315 B 
Years of Age, Experi- 


Wworss MANAGER, 37 
— in X -- of estimating, planning. 
and fixi depts.. sales, and heat-treatment, 
SeRES” APPOINTME’ NT.—Address, P6313, The 
Engineer Office P6313 B 





ESIGNING DRAUGHTSMAN DESIRES CHANGE, 
ive or respon- 
sible post ; ; present paper cutting a ty Exten- 
sive electrical experience; studying for A. E.E.. 
been through shops, sales experience, correspondence. 
Commercial technical opening wanted, printing ma- 
chinery. Good address, age 38.—Address, P6303, 
Engineer Office. P6303 B 








PARTNERSHIPS 








MECHANICAL DRAUGHTSMAN 

REQUIRED for London; Automobile and 
Internal Combustion Engine experience essential ; 
£6 per week.—Written applications, with par- 


)IRST-CLASS 


salary 

tieulars ,experience and copies of testim onlals, to 
U.Y.,"" ¢c.o. Charles Barker and Sons, Ltd., 31, 

Budge-row, E.C. 4 3512 A 





‘TEELWORK DESIGNER - DRAUGHTSMAN 
\ by 5 preferably with experience on Struc- 
rical Gear.—Write, stating age, full 

—~_ & required, to B 300, Sell’s 
Advertising Offices, Ficet-street, EC, 4. 3520 a 


Ox 





ANTED, Experienced FITTING _SHOP FORE- 
MAN for General angtecuees Works in South 
and and salary 


Midlands. State age 
required.— Address, 3492, The J Engineer Office. 
3492 A 


G°S MERCH ARTO with Moststonl | Rnewtotes RE- 
QUIRED for Test Bench in Smal! Experimental 
Shop. pwr BI should address, stating expe- 
renee, and salary required, 3489, The a 
A 








EST BENCH ASSISTANTS FEQUIEED for 
in connection Small 





show 
stating age, experience, a and salary required, 3490, 
Engine C0 sees 





SITUATIONS WANTED 


ANTED, POSITION as ENGINEER PRAX ne 
. FACTORY ENGINEER or TRAV 





in London’ district. All-round pe 
aay ‘actories planned.—Ad P631 -_ 











A* 16in. Stroke Wilkinson 
SLOTTER ; guaran perfect condition. Cost 
£400; sell at £180. Inspection Central London. 
Telephone, Central 19% —ALLSOP and MASE, 26- 30, 
Holborn-viaduct, E.C. P6305 


(orrespo: 


NEW. Powerful 





EDUCATIONAL 





ndence Courses 
oma FOR THE 


Examinations ot the 





B.&e., sree ty, 
Astor. M Inst. Eee x be 
mA omen 58, Tw de A to = 

ON 
(Tel., (Ta, Gor 2 1118). LONDON Orricm : 65, Caanygee- 
XFORD Lae at ee COLLEGE, 19. 
Northmoor-road, Oxford.—Postal Tuition. for 
ngineering Exams. State sequen. Indi- 
vidual attention. Low fees. Over 40 graduate tutors, 
mostly with first-class honours. 228 





For continuation of Small Adver- 
tisements see page 4. 
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Railway Electrification. 


ACCORDING to an official announcement issued by 
the Southern Railway, several important electrifica- 
tion schemes will be begun during the next two or 
three months. It has now been definitely decided to 
electrify the line from London to Brighton, a distance 
of 51 miles, and also the line from Preston Park on 
the Brighton main line to Hove and Worthing, a 
distance of 11 miles. The 14 miles of line from London 
to Purley have already been electrified, and the 
Brighton scheme will form an extension of the Purley 
line. When completed, this electrification scheme will 
be the longest in the country. The 20-mile line from 
Redhill on the Brighton line to Guildford, vid Reigate 
and Dorking Town, is also to be electrified. Visitors 
to Brighton, it is stated, may look forward to cleaner 
journeys, and even more trains than serve them now, 
but no mention is made of any prospect of a reduc- 
tion of fares. All the lines named are to be electrified 
on the direct-current third-rail system, which is the 
standard throughout the electrified area of the 
Southern Railway. The number of rotary converter 
sub-stations associated with this railway must now 
be considerable, and the losses in them must represent 
a very fair expense. The sum invested in copper 
rust also be great. Apparently, however, it has been 
decided to perpetuate this system, irrespective of 
distance, and to abandon the alternating current 
system for good. Whilst the supply undertakings 
are rapidly abolishing direct-current distribution 
system in favour of alternating-current distribution, 
the Southern Railway is working in the reverse direc- 
tion, and it is to be hoped that, in spite of opinions to 
the contrary, the policy will always prove to have 
been sound. 


Sir Josiah Stamp at the Institute of 
Transport. 


THE President of the Institute of Transport for 
the 1929-30 session, Sir Josiah Stamp, delivered 
his Inaugural Address on Monday evening, October 
14th. The subject taken was Scientific Research 
in Transport. Early in its delivery, Sir Josiah 
spoke of the Institute as having, for the first time, 
abstracted from a number of other hitherto quite 
separate services a common function, and as having 
agreed to look at that common function more in the 
light of what it represented as a single idea of economic 
service than as regarded the varied ways in which it 
was discharged. He pleaded that the pressure of 
scientific research should be applied equally at all 
points of the problem of transport. Each branch of 
transport ought to know what were the chief problems 
that were before the others, and how they were being 
tackled. Each ought to have available the results of 
the other’s efforts, in a common language. Not only 
were these results and efforts to a considerable extent 
now locked up within each form of transport, but even 
as between the several separate scientific fields of 
each kind of transport. Even between the several 
departments of a single railway there might be little 
community of thought and effort. Moreover, the 
common waste of scientific research, the burial of 
negative results in individual cemeteries with no 
tombstones, was as marked a practice in transport 
work as elsewhere in industry. Co-operation between 
the inventor, designer, or maker on the one hand, 
and the user on the other, was also recommended. 
Neither side was likely to succeed by itself. A very 
real partnership in research and experiment between 
the one side with a generalised supply knowledge and 
the other with a particularised demand knowledge 
was required to hit upon the right application. 


Two New Rhine Bridges. 


At Cologne on Sunday last, October 13th, the 
official opening took place of the new cable suspension 
bridge between Miilheim and Rieho, which replaces 
the forty-year-old bridge of boats. The new structure, 
which has been built to the designs of the city engineer 
and architect, has a total length of 4000ft., with a 
width of 89ft., and is designed to carry all kinds of 
traffic, with the exception of railway traffic. The span 
from bank to bank of the Rhine is about 1032ft., 
and the two cables, which are suspended from steel 
standards and are anchored to the ramp pillars, 
each comprise a compound cable made of thirty- 
seven separate steel ropes. The ropes were made 
by the Carlswerke Gesellschaft and over 16,200 tons 
of steel were supplied by the German United Steel 
Company. At the official opening the last rivet was 
put in by Dr. Adenauer, the Chief Burgomaster of 
Cologne. The bridge has cost close upon half a million 
pounds, and two years were occupied in its construc- 
tion. A similar time was required to build the new 
Rhine bridge between Diisseldorf and Neuss, which 
was Officially opened on the preceding day, October 
12th. This new bridge is a steel structure, having a 
length of 2560ft. and a centre span of 666ft., with 
two side spans of 333ft. The total width of the bridge 





is 100ft., and provision is made for tramway and 
vehicle traffic and foot passengers in both directions. 
There is about 30ft. of clearance below the bridge at 
the highest water level. The upper member of the 
main girders takes the form of a catenary. Over 
12,500 tons of “ Silizium’”’ steel were used in the 
bridge. The steel was supplied by the United Steel 
Company and the Dortmund Union, the constructional 
work being carried out by Hein Lehmann and Co. 
A.G., of Diisseldorf. 


H.M. Airship R 101, 


Ar dawn on Saturday, October 12th, his Maje-ty’s 
airship “R101” was successfully “ launched ” from 
her shed at Cardington and taken to the mooring 
tower about a mile away. The whole operation was 
accomplished without a hitch and was completed in 
1 hour 38 minutes from the time the ship began to 
move until she was anchored to the head of the tower. 
She remained at the tower, in accordance with the 
previously announced programme, for about forty- 
eight hours, during which time sundry tests were 
made of her engines and ballasting equipment. On 
Monday, October 14th, with fifty-two people on board, 
she left the tower at about 11.20 a.m. and for some 
five and a-half hours cruised over the home counties 
and London. The flight was in every way satisfactory. 
A wind of 25 m.p.h. was blowing throughout it, but 
with only three engines running at cruising power 
—say, 500 horse-power each—the vessel covered about 
300 miles at an average speed of 58 miles an hour. 
It is stated that she carried a full normal supply of 
ballast water and had sufficient fuel on board to 
take her to Rome and back. Various tests and 
measurements were made during the flight and it 
is understood that in all respects she fulfilled her 
designers’ expectations. Three or four other trial 
flights are to be carried out, and thereafter the ship 
will return to her shed for overhauling and examina- 
tion and to make room at the Cardington tower for the 
Airship Guarantee Company’s vessel “ R 100,”’ which 
has now completed her shed tests at Howden. On 
Wednesday the R101 and the mooring arrangements 
were put to a test when a stiff breeze arose while the 
ship was anchored to the tower. Four stabilising 
rollers, each weighing 1} tons, were in use to hold the 
vessel down. In addition to the automatic action of 
these rollers the spasmodic movements of the vesse 
were controlled by the watch on board by means of 
the elevators. 


An Important Steelworks Amalgamation. 


For some time past it has been reported that steps 
towards amalgamation were being taken by Dorman, 
Long and Co., Ltd., and Bolckow, Vaughan and Co., 
Ltd., of Middlesbrough. An official announcement 
has now been made concerning the provisional agree- 
ment for an amalgamation of the interests of the two 
companies, which has been reached by the directors. 
In order to take advantage of recent legislation which 
affords improved facilities for amalgamation, the 
merger will take the form of the acquisition by 
Dorman, Long and Co., Ltd., of the assets of Bolckow, 
Vaughan and Co., Ltd., subject to their liabilities. 
When the fusion of interests has taken place the loan 
and share capital of Dorman, Long and Co., Ltd., will 
be over seventeen million one hundred thousand 
pounds. The terms of exchange of shares have been 
determined by Sir William McLintock and approved 
by Sir William B. Peat and Sir William Plender. 
It is understood that the fusion of interest will offer 
important advantages and that the joint power of 
production will be based upon a well-balanced supply 
of raw material and a more efficient use of plant. The 
concentration of work in the most economical units 
should reduce costs and enhance the earning powers 
of the combined concern, while there should be greater 
economy and efficiency in expenditure connected 
with future developments of business. It is to be 
expected that a close co-operation between the 
structural business of Redpath, Brown and Co., Ltd., 
which is controlled by Bolckow, Vaughan and Co., 
Ltd., and the bridge building and structural business 
of Dorman, Long and Co., Ltd., will assure to the new 
eompany a predominant position in the constructional 
engineering industry. 


Auxiliary Turbo-Electric Drives Aboard 
Ship. 


An interesting method of utilising the energy in 
the exhaust steam from a marine reciprocating engine 
is to allow such steam to produce electric current in 
an exhaust turbine generator set and to use the 
current to provide additional propelling power in a 
motor arranged on a section of the tail shaft. Towards 
the end of last week sea trials were carried out with 
an installation of this kind which has been developed 
by the Metropolitan-Vickers Electrical Company, 
Ltd., in conjunction with Mr. W. Hinchcliffe, the 
superintendent engineer of Ellerman Lines, Ltd., 
and has been applied on the steamer the “ City 
of Hong Kong.’ The necessary alterations to the 
propelling machinery were made by Workman, 
Clark (1928), Ltd., at Belfast. Very complete trials 
were carried out, including a series of full-speed and 
slow-speed reversals of the reciprocating engine and 





the electrical machinery simultaneously. It was 
shown that even at reduced engine powers a large 
auxiliary turbine output was still obtainable, while 
the flexibility of the new system was demonstrated. 
Another larger installation of similar machinery is 
now approaching completion on the P. and O. liner 
“* Mooltan,”’ a passenger steamer of over 20,000 gross 
tons, with quadruple-expansion engines of 15,000 
I.H.P. The order for the conversion of this ship was 
placed nearly a year ago with the British Thomson- 
Houston Company, Ltd., of Rugby, which has colla- 
borated with Mr. R. T. Clarke, the owners’ chief 
superintending engineer, in the carrying out of the 
scheme. The work of installing the new electrical 
plant is being done by R. and H. Green and Silley, 
Weir, Ltd., of London. It is expected that the 
‘*Mooltan ” will be ready for her trials in the early 
part of next month. 


Railwaymen’s Wages. 


On Friday, October llth, a conference was held 
between representatives of the railway companies 
and the three railway trade unions to discuss the 
companies’ application for the continuation for 
another twelve months of the all-round 24 per cent. 
reduction in wages and salaries. The discussion 
resulted in a compromise being arrived at, and in a 
provisional agreement which now awaits ratification 
by the railway directorates on the one hand and the 
unions on the other. It was agreed that the 2} per 
cent. reduction should remain effective for the next 
six months, namely, until May 12th, 1930, and that 
thereafter it should be withdrawn. It was further 
agreed that during the succeeding period of six months 

that is, until November 12th, 1930—neither side 
would make any general proposals to vary pay or 
conditions. The railway shopmen are subject to the 
2} per cent. reduction, but were not represented at the 
conference on Friday of last week. It is announced, 
however, that the companies have already had a 
preliminary meeting with the unions representing 
the shopmen, and that further conferences with these 
unions and with unions representing other sections 
of the staff will be arranged as soon as possible. 


The Battersea Power Station. 


On Tuesday, October 15th, a deputation from the 
London County Council was received by the Minister 
of Health and the Minister of Transport for the 
purpose of laying before the Government the Council's 
views on the erection of the London Power Com- 
pany’s proposed station at Battersea. The deputation 
emphasised the necessity for every effort being made 
to secure that the most efficient means were adopted 
to prevent the station being a nuisance or a menace 
to health, particularly from the emission of sulphur 
fumes. It was also urged that the efficiency of the 
measures adopted to secure these ends should be 
thoroughly tested in actual working before any 
further new stations or the enlargement of existing 
stations in London were authorised. Replying, the 
Ministers said that while the Government could not 
be indifferent to the electrical needs of the com- 
munity, it would certainly insist upon everything 
practicable being done to protect the public. The 
scheme for the erection of this station was sanctioned 
by the Electricity Commissioners some time ago, and 
last March work was begun on clearing the site for 
the station close to Battersea Bridge. The Com- 
missioners’ sanction, however, applies only to one- 
third of the full scheme, the understanding being 
that the remaining two-thirds would not be under- 
taken unless it was clearly proved that no danger 
would arise to health or the destruction of buildings 
by the emission of sulphur fumes. In the session of 
Parliament which is about to open, the Westminster 
City, the Kensington Borough and the Chelsea 
Borough Councils intend to promote a private Bill 
to revoke the consent given by the Electricity Com- 
missioners to the erection of the station. 


William Beardmore and Co., Ltd. 


AN official announcement has now been made con- 
cerning the new board of directors of William Beard- 
more and Co., Ltd. The board now consists of Mr. 
Lewis C. Ord, vice-chairman and managing director ; 
Mr. John Black, Colonel T. W. Bonner, Mr. A. G. 
Macfarlane, Mr. Frank Hodges, and Mr. B. H. Binder. 
Mr. L. C, Ord is the only continuing member of the 
old board, but, on the other hand, Mr. John Black, 
Colonel Bonner, and Mr. A. G.-Macfarlane are three 
former officials of the compatiy who have now been 
appointed directors in recognition of their services. 
The other two members of the board, Mr. Frank 
Hodges and Mr. B. H. Binder, possess considerable 
outside business experience, and have been. added 
to the directorate to strengthen the board. The 
control committee, with Mr. J. Frater Taylor as chair- 
man, along with Sir James Cooper and Mr. W. W. 
Payne, exercises the power to appoint new directors 
and advise the company in matters of business policy. 
Mr. John Black is the shipbuilding director at the 
Dalmuir Yard, and Mr. Macfarlane is director at 
Parkhead, while Colonel Bonner is the London 





director of the firm. 
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Japanese Engineering Industries. 


No. I. 


On the 29th of this month there will open at Tokio 
a World Engineering Congress, organised by the 
Kogakkai, the united engineering institutions of Japan. 
On the next day a Sectional Meeting of the World 


The works are in the heart of Tokio, near Shiba 


rapidly expanding industrial centre of Kawasaki 


| Park, the shops, yards, and offices occupying an | recently created a city—which lies on the bay front, 


Power Conference will also open in Tokio and will | 


close on November 7th. 
In connection with these two meetings a large 
number of excursions have been arranged, some being 


made before, some during, and some after the con- | 


ferences, the last of them taking place as late as 


November 22nd. In a series of articles we shall deal | 


with a selection of these visits, hoping thereby to | 


give our readers an idea of the wonderful develop- 
ments which have taken place in Japan. 
The first of these articles appears below. 


IkeGAl [RONWORKS, 


A plant which enjoys a considerable reputation, 
on account of the excellence of its specialties and of 
the ability of the inventors and others associated with 
it, is that of the Ikegai [ronworks, Ltd., a concern 
which was established some forty years ago. The 
founder, Mr. Shotaro Ikegai, who then only employed 
a few hands, began operations by making small 

















Fic. 1 


area of 3500 tsubo.* The total‘floor area of the shops 
As the works are in a district which is 


is 4500 tsubo. 


PLAIN MILLING MACHINE 


midway between Tokio and Yokohama. The land 
purchased there has some five times the area of the 
Tokio works, and there are first-rate facilities for 
transportation by land and sea, which give the site 
very great advantages over the present works. 

Ikegai Ironworks to-day employ about 600 men, 
while in the boom period during and following the 
Great War twice that number of men were on the pay- 
roll, and production was about three times the output 
of to-day. Standard products are machine tools and 
internal combustion engines, cutters of different 
kinds, hydraulic pumping machinery, air compressors, 
and printing machinery. All forged materials are 
obtained from the respective specialists, and so are 
castings, excepting those for such things as cylinders 
for internal combustion engines, which are made at 
the works. All sorts of machine tools, large and small, 
and also many varieties of special machine tools built 
to customers’ requirements, such as one-purpose 
machines for mass production, are among the com- 
pany’s products. 

The accompanying engravings give views of the 
company’s shops and the chief productions. Fig. 14, 
page 414, shows part of the erecting shop, while 
Fig. 15 shows a view of asmall machine shop. Fig. 10 is 
a view in the cutter making shop. Among the machine 
tools manufactured, Fig. 1 shows a plain milling 
machine, size No. 5, which is of high power, and has 
a table 83in. long overall and 2lin. broad. Its weight 
without its motor is 10,800lb. Figs. 5 and 3 show 
the company’s GM type, 20in. by 16ft. 5in., and 























Fic. 3—124IN. BY 12FT. LATHE 

















Fic. 4—SVUEHIRO BALANCING MACHINE 























FIG. 2—HORIZONTAL BORING, DRILLING AND MILLING MACHINE 


lathes and gas engines. To-day the company’s sub- | becoming yearly more and more congested, the com- 
scribed capital is 6,000,000 yen, of which 3,600,000 | pany has secured land outside the metropolis in the 
* One tsubo = thirty-six square feet (nearly). 


are paid up. 








Fic. 5--201N. BY I6FT. SIN. LATHE 


GS type, 12}in. by 12ft., lathes respectively, the 
former being motor driven and both having a number 
of characteristic features. Fig. 2 is a horizontal 
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boring, drilling and milling machine with the bar of 
7in. diameter, feed of spindle 5ft., vertical and hori- 
zontal traverse l0ft. and 12ft. respectively. This 
fine tool was made to the order of the Ishikawajima 
shipbuilding works for boring turbine and other 
casings. The engraving gives a good idea of the size 
of this machine. 

Among other specialties of which mention may be 
made as being manufactured by the company is 
a dynamical balancing machine, which was invented 
by Professor Suehiro, whose name is known to 
scientists and shipbuilders throughout the world. 
Fig. 4 is a general view of a medium-sized machine 
of this type, such as is supplied to many shipbuilders. 
It is made in capacities up to 10 tons and 1000 revolu- 
tions per minute, when about 300 H.P. are required. 
The bearing is supplied in two sizes, 10in. and Tin. 
The machine is not only used for the balancing of 
turbine rotors and other high-speed rotating drums 
and armatures. It has been used with great success 
to balance heavy high-speed propellers. 

Among the largest machine tools that have been 
manufactured hitherto, reference may be made to a 
lathe with 45in. height of centres and 3l1ft. between 
centres, and a bed 45ft. long. The finished weight of 
this machine, including one 40 H.P. and one 10 H.P. 
motors, was 70 tons. Another large tool was a turn- 
ing mill with a 10ft. diameter table, which had a 
finished weight of 40 tons, with one 20 H.P. and one 
7-5 H.P. motors. 

The internal combustion engine department is 
kept quite separate from the machine tool depart- 
ment, because of the distinct nature of the skill and 
workmanship required in each department, and 
because the work of the two is not transferable. 
Business in this department is growing year by year, 
owing principally to extensive scientific researches 
and experimental work which the company has 
carried out. The foundry produces castings of high 
quality, for oil engine cylinders, &c. The first 
solid injection four-stroke engine 
some eighteen months ago, and since then over 
ninety sets, with a total of than 15,000 
B.H.P., have been made or are in course of con- 
struction. Four sets of 600 B.H.P. engines are now 
being built for two twin-screw training ships of 


was completed 


more 


fitted with clutches, since they will only be used for 
auxiliary propelling purposes, and it will frequently 
be necessary to disengage them from the fpro- 


that type of machine and enjoys a greater production 
than any other firm in Japan. The largest unit ever 
made was of 350 B.H.P. at a speed of 1350 r.p.m., 














Fic. 10--CUTTER MAKING SHOP 


peller shafts when the ships are running under sai‘. 
The largest size to which these machines can be 
made at present—a condition limited chiefly by 


and the smallest a } B.H.P. These engines are made 
of ample capacity for their rated outputs, and they 
are built under the closest supervision, so that they 





























Fic. 6-150 B.H.P. AIR-INJECTION MOTOR-BOAT Om ENGINE 


the Mercantile Marine School, the vessels being 
now on the slips of Kawasaki Dockyard. The 
engines, which have six cylinders, are designed to 


transportation facilities—is 1200 B.H.P., and it may 
be recorded that the Ikegai Works are, it is claimed, 
a long way ahead of any other makers in Japan in 


Fic. 7-320 B.H.P. SOLID-INJECTION MARINE O= ENGINE 


have the reputation of operating with constant relia- 
bility, which cannot be said of the cheaper work of 
some makers of this specialty. In the oil engine 





























Fic.'8—80 B.H.P. PETROL - PARAFFIN ®MARINE _. ENGINE 


Fic. 9-12 kw. 


PETROL- ENGINED EMERGENCY DYNAMO 


be able to withstand a 10 per cent. overload, and the development of the solid-injection oil engine. , department the company turns out all sorts of types, 


to be capable of developing normally 600 B.H.P. at 
220 r.p.m., with six cylinders. 





With regard to petrol"engines, it can be stated as a 


such as machines for ship propulsion and for driving 


They are to be fact that the company has had more experience with | dynamos, pumps, air compressors, road rollers, rail- 
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way cars, &c. Only motor car and aero engines are 
at present excepted. As an example of this work, 
attention may be drawn to Fig. 6, which shows an 
engine that is made in quantity for the propulsion 
of high-speed motor boats. It is of the air injec- 
tion type, and develops 150 B.H.P. at 450 r.p.m. 
It weighs 4-7 tons for engine alone, excluding shaft- 


consequence, in almost every prefecture there is a 
** Leader ” ship, which is furnished with all the equip- 
ment necessary for experiment, having all the most up- 
to-date gear and appliances, and which is usually the 
property of the prefectural government. All such 


Leader ships, in fact, are under the control of the 
Department of Commerce and Industry. 


Fig. 13 

















FiG. 11—CHASSIS FOR PETROL RAIL 


ing, which, it is claimed, is very light for its 
class. 

There is also an astonishing demand for oil engines 
for fishing craft. Statistics show that at the end of 
1926 there were registered in Japan proper 15,753 
motor boats of gross tonnage of 5 tons and upwards, 
of an aggregate gross tonnage of 208,618 tons, exclud- 
ing vessels with steam engines, trawlers and whalers. 


Of these vessels, about 90 per cent. can be estimated 











Fic. 12. Perro. Raw CAR 


to be fishing boats, and the largest of them have 
engines of over 200 H.P. The number of these vessels 


increases every year, so as to satisfy the ever-increasing | 


demands of such a fish-eating people as the Japanese, 
and the Ikegai Company does a great deal of work in 
this connection, replacing old engines and supplying 
new ones. 

Although hot-bulb and air-injection engines were 


CAR 

showsyone of them,” the ‘‘ Fusa-maru,” which belongs 
to Chiba prefecture. The dimensions of this craft 
are :—Hull, 105ft. long, 22ft. 3in. broad, and 1Oft. 3in. 
deep; gross tonnage of 176 tons, and speed of 12 
knots, which was far exceeded on trial. The engine 
of this vessel was supplied by Ikegai Works, and is 
shown in Fig. 7. It is of the solid-injection type and 
has six cylinders. It is of the reversing type, and 
is of 320 brake horse-power. 

Fig. 8 shows a marine petrol engine with four 
cylinders, which develops 80 H.P. at 1000 r.p.m., 
and is capable of running continuously with ordinary 
lamp oil if started for a few minutes with petrol. 

The petrol engine for railway car drive was adopted 
quite recently by the Imperial Government Railways 
of Japan for service on lines on which passenger 
traffic is small. Fig. 11 shows an example of a chassis 
of a car with a 35-40 B.H.P. petrol engine, such as are 
fitted on these cars. The equipment includes change 
gear, reversing gear, and silencer, which are mounted 
on one frame, and are arranged under the floor of the 
car, as may be seen in Fig. 11. The car has seating 
capacity for forty passengers, and a small luggage 
compartment. Manceuvring gear is provided at 
both ends of the car. Fig. 12, which is reproduced 
from a photograph taken after the conclusion of a 
successful trial, the railway officials and contractors 
are to be seen in front of the car. The bodywork 
was made by the Tokio works of the Kishaseizo 
Kabushiki Kaisha. 

The Ikegai Ironworks were also responsible for all 
the petrol-engined emergency dynamo sets of 40-kW 
capacity which are installed in the three new 16,000- 
ton, 20,000 H.P. Pacific liners of the Nippon Yusen 
Kaisha. Numbers of similar sets are under con- 
struction for additional motor liners projected by the 
Nippon Yusen Kaisha and the Osaka Shosen Kaisha. 
A similar emergency set is shown in Fig. 9, which 
was made for the Bureau of Communications. The 
generator has a capacity of 12 kW, and the petrol 
engine of 20 B.H.P. 








Fic. 13-—-O1L-ENGINE DRIVEN FISHING FLEET 


supplied until quite recently, the development 
of the solid injection type by the Ikegai Com- 
pany has led to the works being overwhelmed with 
orders for this new type, which is free from the 
trouble experienced with air compressors, and gives 
great satisfaction to the fishing community, since it 
has the great advantage of being able to use any sort 
of heavy oil. Fish being such an important food, is 
handled in enormous quantities, and it is essential 
that the fishing fleets be efficiently equipped. In 








“ LEADER" 


Ikegai products are widely known in Japan by 
reason of their accurate and substantial construc- 
tion, special attention being given to the importance 
of all possible reduction of weight, regard being had, 
of course, to the uses and purposes for which the 
machine is intended. A distinction of which the com- 
pany is not a little proud is that it is not a licensee of 
any other concern’s specialty, whether native or 
foreign, in relation to internal combustion engines, a 
position the more remarkable since it would be difficult 


to point out a maker in Japan who is not a licensee of 
some foreign firm. The company, it may be added, 
has taken out more than 100 patents. 

The Managing Director of the Company is Dr. 
Makoto Saito (Engineer-Admiral ret.), while the 
Chairman is Mr. Shotaro Ikegai, the founder of the 
works. 


(To be continued.) 








Aerial Surveying in Canada. 


MARKED progress has been made in the field of 
aerial surveying in Canada during the last few years. 
To appreciate adequately the work accomplished in 
this direction, it should, first of all, be understood that 
settlement has taken place in Canada along a compara- 
tively narrow fringe contiguous to the United States 
boundary. The area of this fringe does not exceed 
20 per cent. of the entire area of the prairies of Western 
Canada, and in Eastern Canada, of the farms and 
settlements hewn oyt of the bush by the pioneers. 
There remain then 80 per cent., or four-fifths of this 
large country yet to be explored and mapped. In 
the northern four-fifths of the country yet to be 
developed is to be found a storehouse of natural 
resources. In fact, it probably would be reasonably 
accurate to say that, apart from agriculture, this 
four-fifths contains the great bulk of Canada’s 
natural resources. It will, therefore, be perceived that 
a field, probably unequalled in any country, exists 
in Canada for the useful and economical application of 
aircraft to the investigation of natural resources. 

Up to about forty years ago mapping in Canada was 
confined practically to charting out, in a sense, main 
waterways or main routes of the country to give 
general access to various regions. During the past 
forty years detailed mapping, or mapping which may 
be considered to be serviceable to timber protection 
and development, geology, or water powers, has 
been carried on in Western Canada on the prairies, 
and in the more settled areas in other parts of the 
country. Very little had been done outside settled 
areas. In fact, a map showing progress of mapping in 
Canada up to five years ago would largely coincide 
with the limits of settled portions of the country. 

Taking a map showing the progress of aerial 
mapping in Canada in the five years during which 
aerial means have been used, one would see that 
upwards of 200,000 square miles have been covered. 
It may be noted that almost all of this huge area lies 
outside of settled areas, in situations hitherto con- 
sidered inaccessible. 

The report for 1928 of the aerial photographic work 
for survey purposes done by the Topographical Survey 
Department of the Interior, in co-operation with the 
Royal Canadian Air Force, shows in round numbers 
a total of 53,000 square miles of territory covered. 
Of this, 22,000 square miles was mapped by vertical 
photography and 31,000 by oblique. The operations 
extended into eight of the nine provinces of Canada, 
for such various purposes as geological mapping, 
water power investigation, determination of pulp- 
wood and lumber resources, the preparation of topo- 
graphical maps, and experimental work. The demand 
for mapping is very urgent, and, for areas beyond the 
limits of present settlement, the oblique aerial photo- 








graph fits in well with present needs, when maps on 


| the scale of 4 or more miles to an inch are what is 


required. 

Vertical aerial operations in 1928 varied in size 
from the photographing of an area of 3000 square 
miles to a matter of a few square miles only. There 
were fourteen operations, covering individual areas 
of a greater extent than 100 square miles each, and 
about seventy-five operations of lesser size. 


Earty EXPERIMENTS. 


The first experiments in aerial surveys in mapping 
Canada’s hinterland were carried out in Northern 
Manitoba, in what is known as The Pas mineral area. 
So striking were the changes in the aerial map from 
the former one, that it was at once apparent that the 
experiments were worth continuing. It is of interest 
to note that in this area, which was supposed to be 
fairly well known, over 800 lakes were added, to say 
nothing of the showing of rock exposures in the heart 
of the woods to direct the footsteps of the prospector 
and the geologist. As a matter of fact, the aerial map 
and the aerial photograph portrayed the country so 
clearly that the geologist was able, first of all, to 
delete from his investigational programme the waste 
areas, and then to confine his time and effort directly 
to the study of his geology. ' 

There are some sections of the country where it 
would be almost a physical impossibility to map by 
land surveys. A good illustration is furnished by the 
work carried out a few years ago at Island Lake, on 
the Manitoba—Ontario boundary, north-east of Lake 
Winnipeg. This lake is 65 miles long and is dotted 
with thousands of small islands. The Topographical 
Survey estimated it would take a large survey party 
more than five years to complete the work. This 
lake was photographed in the summer of 1927 in 
complete detail in 24 hours, and was plotted out on 
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a map in less than one week. The cost was approxi- 
mately 500 dollars. 

One of the striking features of last season’s opera- 
tions was the taking of vertical aerial photographs of 
the Lac Seul area and their use in connection with 
the creation of a reservoir to regulate the flow of 
waters in the Winnipeg and English rivers, for the 
development of power. This is another instance of 
the value of aerial photographs in the furthering of 
engineering projects in which large areas are involved. 
By ordinary methods a survey of the Lac Seul area 
to determine the extent of the country which would 
be affected by the project would have entailed some 
two or three years’ work. However, with the aid 
of vertical aerial photographs taken during the 
summer, the whole area was mapped in a little over three 
months, and the actual construction of the immense 
storage dam is now well on the way to completion. 

The vast areas of Canada lying back from present 
settlement, filled with an intricacy of water features 

sometimes almost labyrinthine in their profusion 
have never been suitably mapped. To have mapped 
them by the regular ground methods would have 
presented a hopeless task, expensive, time-taking, 
and full of the possibilities of error. This type of 
country is admirably adapted to the use of aerial 
photography. When the resulting maps are required 
on scales of 4 or 5 miles to the inch, the oblique 
method is used. When larger scales are required, 
it has been found better to use the vertical method. 
In either case, it must be understood that ground 
control as obtained from ground surveys is absolutely 
essential. This control is one of the very important 


| 


AERIAL VIEW OF DONALD LAKE, ONTARIO 


features} that affect the accuracy of the resulting 
map: it may be from surveyed base lines or other 
subdivision lines already run, or from traverses carried 
along main roads, railways, or waterways. 

FORESTRY SURVEYING. 

Canada’s forest resources are extensive, and every 
effort is being made to investigate them and to study 
carefully the best means of penetration and develop- 
ment. The aerial photograph showing these forests 
is invaluable to the forester, and through its medium 
he is able to obtain an increased knowledge of avail- 
able raw material with a dispatch, a certainty, and 
a finality not otherwise obtainable. It is evidence 
of this kind, showing in detail the position and general 
character of the timber, its extent and accessibility, 
that enables the forester to restrict his ground 
activities to areas of productive value, and to develop 
projects which have in view the establishment of 
pulp and paper plants and other phases of the forest 
industry. An example of aerial photograph used 
for this purpose is reproduced herewith. It shows 
Donald Lake, Ontario. 

From the aerial photograph what is known as a 
“ type map ”’ is prepared. The useful or merchant- 
able timber is indicated by one colour; another | 
colour designates the young stands; another the 
burns; and other colours delineate the swamps and 
water areas and embody other information of im- 
portance. Such a type map enables the forester to 
concentrate his fire-protection operations upon areas 
of concentrated timber values. It shows the swamps, 
rivers, lakes, and other means of checking fires ; in 
fact, it is only upon the basis of complete information 
of this character that a fire-protection system can be 
made effective. The type map also affords the forester 
most useful information relating to means and methods 
of utilisation. So successful has this work been that 
last year alone type maps for over 35,000 square miles 





| the freshet waters might be impounded in reservoirs, 


| suitable and economical dam sites. The erection of 


of forested lands were completed and put to field use. 
In the provinces of Manitoba and Saskatchewan 
the Forest Service of Canada is responsible for forest 
fire protection. The greater part of the work consists 
in fire-guarding the immense tracts of unsettled 
wilderness lying to the east and north in the province 
of Manitoba, and practically the whole of the northern 
portion of the province of Saskatchewan. This area 
contains a number of large lakes, and innumerable 
small lakes and rivers, which provide excellent 
landing places for seaplanes or flying boats. With 
the exception of the Hudson Bay Railway, which 
makes a small portion of this area accessible, there 
are no means of transportation or communication, 
except by canoes which travel up lakes and streams 
| during the summer months, and by dog teams and 
| sleighs during the winter. These unsettled areas in 
Manitoba and Saskatchewan contain approximately 
150,000,000 acres more or less covered with timber 
| and requiring protection. 
| In order that the more valuable areas of timber 
| may receive the greater degree of protection, the whole 
area has been roughly classified into four classes, 
| based on the quality and quantity of timber and its 
accessibility, protection being more intensive in the 
better classes. Air patrols cover regularly some 
| 40,000,000 acres in Manitoba and 15,000,000 acres 
jin Saskatchewan. The remaining regions are given 
incidental protection as opportunity offers. 





WaTeR Powers. 


In reference to the use of aerial photography for 
water power survey purposes, A. M. Narraway, 


— 


Chief Aerial Surveys Engineer, Department of the 
Interior, has the following to sev : 

“* Perhaps the greatest advance in the aerial surveys 
field during the past year has been the application of 
the photograph to the investigation of water power 
resources. Power plants can be built and maintained, 
provided there is an adequate supply of available 
water and a sufficient head. Here, again, the water 
power engineer, in order to assume his responsibility 
in recommending his financial outlays, must have a 
certain definite knowledge of the water possibilities 
of any given district, and hence his eyes must see 
beyond the limits of settlements near the mouths of 
the rivers away back to the headwaters of the streams. 
As regards accessibility and survey, the head waters 
of a stream are in about as difficult a location as could 
be conceived. One is no longer on the main branch 
of the river or, as it were, the trunk of a tree. He is 
amongst the branches and twigs. It is the region of 
swamps, muskegs, and thick bush. However, these 
handicaps to the ground surveyor do not offer the 
same obstacle to the aerial photographer, and the 
establishment of the drainage area of a stream, after 
aerial survey, is not difficult. The river with all 
its branches, even to the trickling streams, stands 
out prominently, especially when viewed under 
the aerial stereoscope, and is readily mapped. 

** Having determined the drainage area of a stream, 
the next problem is to locate suitable areas where 


thus preserving a continuous supply of water and a 
constant head through the periods of drought. The 
storage and use of water necessitates the location of 


dams for such purposes causes a flooding of lands, 
including good timbered areas, and in some cases 
valuable farm lands; hence before constructional 


“If aerial surveys could be considered as being 
restricted to some one purpose, the location of storage 
areas, dam sites, and flood lines would assuredly be 
their special function. The examination of the photo- 
graphs under a stereoscope reveals the hills and valleys 
with an extreme accuracy, notwithstanding the fact 
that forest cover is usually encountered throughout 
the district. The work is done with a thoroughness 
and a dispatch aimost unbelievable, and great 
economy is effected.” 


MAPPING OF MINERAL AREAS. 


Extensive use has also been made of the aeroplane 
in mapping the vast mineral districts of the Dominion, 
particularly in Quebec and Manitoba. It has been 
established that the principal value of aerial mapping 
in the mineral areas is that the maps show the 
prospectors the way to get around the country, thus 
saving a great deal of time. These maps are also of 
inestimable value to the prospector in recording his 
claims. The truthfulness of outline and complete- 
ness of detail leave no room for argument as to 
position. At the time of the Red Lake gold rush three 
years ago the air force made a survey of the district, 
enabling prospectors to register their claims accu- 
rately without any loss of time. Before this service 
was available, many errors in registered claims were 
noted, as it took several years to survey these new 
districts. 

Experiments have proved that in the unsurveyed 
country, where there are no great differences of 
elevation, given geodetic control, the topographical 
detail of the whole district may be filled in from 
aerial pictures with a speed and certainty unobtain- 
able by any but the most minute surveys. 

INDEX AND FILING SysTEeM. 

Prints of all aerial photographs taken by the 
Royal Canadian Air Force are recorded, indexed, 
and filed by the Topographical Surveyor of Canada, 
where they are available for the inspection of the 
public. Both the index and the filing systems used 
by the Topographical Survey are governed by the 
location of the area shown in the photographs, so 
that if one wishes to know what photographs have 
been taken in any definite area, a glance at the index 
system will direct him to both the proper index and 
the proper filing case, thus eliminating any search 
in the other areas. 

The index system consists of maps and books. The 
maps indicate the number of the photograph and the 
situation of the area it covers, while the books contain 
the information which cannot be placed on the maps, 
such as the description of the camera and the lens, 
the direction and tilt of the photograph, the elevation 
of the plane, and the position of the ground plumb 
point. 








Lubrication and Lubricants. 
By R. MOUNTFORD DEELEY, M. Inst. C.E., M.I. Mech. E. 


THE lubrication of the parts of machines where 
there is rubbing contact is one of the most important 
considerations which have to be paid attention to, 
for where rubbing takes place the friction must be 
small or the parts will wear, heat and injure each 
other. Engineers have found by experience that 
certain oils and greases act as excellent friction- 
reducing agents. However, there are numerous liquids 
and soft solids of suitable viscosity which cannot 
be used, as they fail to reduce friction sufficiently. 
Indeed, if it were not for the friction-reducing 
properties of certain oils and fats it would be 
impossible to run most of the machines which produce 
our garments, household utensils, &c., at the speeds 
required to turn out the volume of work required, 
and modern civilised life would be impossible. 

Engineers have found that the kind of lubricant 
suitable for any particular purpose varies greatly 
with the temperature at which it has to work, the 
pressure between the surfaces in contact, the speed 
of rubbing, &c. It thus comes about that bearing 
surfaces must be designed and supplied with lubricants 
to suit the conditions under which they have to run. 
At one time it was considered by many that liquids 
depended for their lubricating value upon their 
viscosities only ; but engineers have never agreed 
with this view, for their daily experience proved 
that it was not sound. Of recent years careful 
research has shown that, to be a lubricant, the liquid 
or grease used must form a very thin film upon the 
bearing surfaces, of such a nature that when the two 
films rub against each other their coefficient of fric- 
tion is small. This property of lubricating liquids 
and soft solids is known as oiliness. But there are 
two kinds of lubricating films. An oily film may be 
only one molecule thick, the molecules having their 
most chemically active portions in contact with the 
solid and their least active portions outside. On the 
other hand, the film may be many hundreds of mole- 
cules thick and entirely separate the rubbing surfaces. 
We thus have two kinds of lubricating film. The one, 
very thin, which merely forms a slippery skin on the 
surface, and the other, a very thick one, which entirely 
separates the surfaces from each other. The former is 
known as an adsorbed film and the latter as a 





work can proceed the actual flood line must be 
determined. 


viscous film. Viscous film lubrication results from 
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the automatic establishment of a liquid film between 
surfaces which are inclined to each other and in 
tangential motion. 

The “ oiliness ” of a thin film so reduces the fric- 
tional resistance of the surfaces which the film covers 
that such surfaces may be caused to slide upon each 
other at low speeds without undue friction and wear. 
The viscosity of a liquid results in its being forced 
between inclined surfaces in the form of a thick pad 
under pressure. The friction is then only due to the 
viscous shear of the liquid. So small then is the 
friction that journals can run in their bearings at 
very high speeds and under heavy loads without 
undue heating and injury. 

In the case of machines in which the velocities 
of the rubbing surfaces are high, and the loads con- 
siderable, except when ball bearings are used, the 
conditions obtaining are those of viscous lubrication. 
However, such machines have to start from a con- 
dition of rest. They also have to come to rest again 
after each run. On this account lubricants must be 
both oily and viscous or the bearings will be heated 
and damaged. 

The problem of lubrication is most satisfactorily 
dealt with by first considering the friction that occurs 
when two solid surfaces are in contact—adsorbed film 
lubrication—and then the state when they are entirely 
separated by a viscous liquid—viscous film lubri- 
cation. 

The films which adhere to solid surfaces when they 
are wetted by liquids or smeared with greases are 
known as adsorbed films; but such films are in 
chemical union with the surfaces upon which they 
rest, and have their molecules oriented in accordance 
with their valency bonds. On this account, such films 
must be regarded as being in the solid condition. 

Adsorbed Film Lubrication.—Adsorption films form 
both on solid and liquid surfaces. They are most 
readily studied when formed on water, and it is to the 
researches of Irving Langmuir that we are most 
indebted for our knowledge of them. 

When a small quantity of an oil is placed upon a 
clean water surface, it spreads out and forms a circular 
film. A little camphor powder, if first dusted on the 
water, is thrust aside as the oil spreads, and shows 
the area of the film. Knowing the exact quantity of 
oil placed on the surface, it is possible to calculate 
the thickness of the film, and as in many cases the 
number of molecules of the oil used is known, and as the 
film is one molecule thick, it is possible to calculate 
the area covered by each molecule, and also its length 
normal to the surface. The paraffins consist of chains 
of carbon and hydrogen atoms, and it is found that on 
water the chains stand vertically on the surface, and 
are closely packed together in a manner resembling 
velvet pile. There is every reason to believe that 
when the surface of a solid is wetted with a 
oil, that portion of the oil in contact with the solid 
orients itself on the surface in accordance with the 
free valency bonds available, and forms a skin 
chemically combined with the atoms of the solid. 
Adsorbed films of this nature form more or less stable 
films on the surfaces of solids and modify their friction 
values. 

Experiment has shown that in the case of solids, 
friction is independent of the area of contact and 
proportional to the normal load. In a particular 
instance, the weight of a slider, resting upon a level 
surface, was | ton, and a pull of 350 lb. was required 
to eause it to slide. 

Then— 

300 a. ise alia aii 
3340 ~ 0-156 = coefficient of friction. 

As the force required to cause slip is almost inde- 
pendent of the area of contact, and depends upon the 
nature of the surfaces, the coefficient of friction is a 
most important consideration in lubrication problems. 

All surfaces exposed to the atmosphere rapidly 
become covered by adsorbed films of oil, &c., condensed 
from the atmosphere or from any substance they have 
been in contact with. A smooth file passed over the 
freshly prepared filed surface of a metal will be found 
to cut freely even when gently pressed against the 
surface ; but if the hand be passed over the metallic 
surface the film of grease thereby obtained from the 
skin will so lubricate the metal that considerably 
greater pressure on the file is now needed to cause 
it to cut. 

In experiments on friction the rubbing surfaces 
must be thoroughly cleaned before the lubricant to 
be tested is applied, for many adsorbed films are not 
easily removed. Many solids are greatly affected by 
contact with air, the moisture and sulphur com- 
pounds in which destroy the uniformity of the 
adsorbed films. When a surface is properly clean 
cold water wets it all over. 

Some years ago the author made a number of fric- 


tional experiments with ordinary lubricants. The 
results obtained are shown in Table I. The static 


coefficients given are those which are obtained when 
the slider surface is just caused to move from a state 
of rest. Sir William Hardy has called this the 
“threshold friction.” 

Three main facts emerge from a study of this table. 
The first is that the lubricating oils tested range them- 
selves in the order in which practical experience places 
them as reducers of friction and wear. In fact, those 
oils, the static coefficients of friction of which stand 
lowest in the list, are the oils which in practice have 
proved the best lubricants under conditions in which 








solid friction occurs. Thus rape, olive, trotter and 
sperm oils give the lowest friction and the pure 
mineral oils the highest. Castor oil has a value inter- 
mediate between the two classes. The second point 
is that the static friction bears little or’no relation to 
the viscosity, even among the oils of the same class. 
The exceptionally high viscosity of castor oil 
no doubt accounts for its great value as a lubricant 


TaBLe I.—Surface Flooded with Oil. 


Mild steel on Mild steel on 











| cast iron. lead bronze. 
Description of oil. | * |— — —}|- —__—_- ——— 
Static Effici-| Static Effici- 
coefficient, ency. | coefficient. ency. 
HB. clock oil M; 0-271 72-9 0-275 72-5 
Bayonne oil ~M 0-213 78-7 0-234 76-6 
Typewriter oil .. M 0-211 78-9 0-294 70-6 
Victory Rod oil --| M 0-196 80-5 0-246 75-4 
F.F.F. cylinder oil .. M 0-193 80-7 0-236 76-4 
Manchester spindle oil M 0-183 81-7 0-262 73-8 
Castor oil os oof V 0-183 84-7 0-159 83-1 
Valvoline cylinder oil B 0-143 85-7 
Sperm oil - ef S 0-127 87-3 0-180 81-1 
Trotter oil. . A 0-123 87-7 0-152 84-8 
Olive oil mp. 0-119 88-1 0-196 80-4 
Rape oil iV 0-119 88-1 0-136 85-4 








*A = animal .oil; V = vegetable oil; M mineral oil ; 


B = blended oil. 

in spite of its rather high coefficient of friction for a 
fatty oil. The third very important point is that 
the metallic surfaces in contact have a _ great 
influence upon the friction as well as has the 
lubricant. These tests were made with ordinary com- 
mercial oils when exposed to the atmosphere. The 
samples of oils used with the different metals were not 
in all cases the same. However, the results show 
clearly the main phenomena of adsorbed film 
lubrication. 

All adsorbed films modify the coefficient of friction 
of the surfaces to which they adhere. For practical 
purposes those which reduce the friction of the 
surfaces upon which they rest so greatly that they 
prevent undue wear and heating are called lubricants. 
However, it must be remembered that very many 
substances, liquids and soft solids, which act as 
lubricants and reduce friction, do not do this to 
an extent which would warrant an engineer in calling 
them lubricants. 

Sir William Hardy and Miss Ida Doubleday have 
made a number of experiments on friction, using pure 
chemical substances as lubricants, and steel, bismuth, 
glass and quartz as bearing surfaces. The substances 
experimented with were not in most cases such as 
would be used as lubricants in practice, but the 
results of their tests serve to show in an admirable 
manner how friction varies with chemical composition. 
All the tests were made in an atmosphere chemically 
freed from all adulteration. 

Tables II., III., and IV. give the coefficients of 


Tasie II.—Parafins. 


Lubricant. Glass. Steel. Bismuth. 
n-pentane C,H,» .. 0-708 «. ©4608. = 
> henaae, CoH ys -- 06908 .. 0-4528 .. 0-370 
n-heptane, CH, .. 06-6751 .. 0-4307 .. 0-346 
n-octane, CgH,, se -. 0-6552 .. 0-4112 .. 0-320 
Undecane, 6,4 pa -- 0-5903 .. 0-3421 .. 
Nonodécane, Cy 9H 49 - 06-4119 .. 0-1785 .. 
Tetracosane, Cs,H 59 0-3251 - 

Tasie III.—Alcohols. 

Lubricant. Glass. Steel. Bismuth. 
Methyl aleohol,CH,OH .. .. 0-6772 .. 00-4610 .. 0-29 
Ethyl aleohol, C,H,OH .. .. 0-6512 .. 0-4418 .. 0-32 
Propyl alcohol, C;H,OH .. 06301 .. 0-4173 .. 0-34 
Buty! alcohol, C,H,0H -- «- 0-6061 .. 00-3024 .. 0-30 
Amyl aleohol, C;H,,OH.. .. 0°5854 .. 0-3752 .. 0-27 
Octyl aleohol, CgH,;,OH.. .. 0-5176 .. 0-2981 .. 0-25 
Undecylic alcohol, C,,H,,0H 0-4455 .. 0-2298 .. — 
Cetyl alcohol, CygH,,OH .. 0-3253 |. 0-1143 |. 0-17 

Taste IV.—Acids. 
Lubricant. Glass. Steel. Bismuth. 
Formie acid, CH,O, > ‘ad QC os -. 0°45 
Acetic acid, C,H,O oo, ou! ORES a .. 0-40 
Propionic acid, CiH,O, ——Ts ie .. 0-31 
Butyric acid, CgH,0, .. .. 0-5721 .. - 0-28 
Valerianic acid, C,H 90, -. 0-5259 .. 7 
Hexoic acid, CgH,,0, .. .. 0°4654 .. 0°3108 .. — 
Heptoic acid, CpHi,O, .. .. 0-4051 .. 0-2556 .. — 
Caprylic acid, CgHygO, .. .. 0-3417 .. 0-2003 .. 0-19 
Decoic acid, CygHas0, .. .. 0-2006 .. 0-0741 .. — 
Dodecoic acid, CysHeO -. 06-0983 .. — «= 


friction obtained with certain paraffins, alcohols and 
acids, the rubbing surfaces being glass on glass, 
steel on steel, and bismuth on bismuth. The 
frictional resistance was measured at the moment of 
slipping. 

In all cases as the carbon chain of the lubricant 
lengthens the coefficient of friction decreases. In 
the case of mineral lubricating oils it is generally 
considered that the lubricating value increases as 
the densities and viscosities increase. The paraffin 
oils shown in Table II. do improve as lubricants as 
their densities increase, but the reverse is the case 
with the acids in Table IV. The mineral lubricating 
oils of commerce are very complex chemically, and 
we do not know enough about them to say with cer- 
tainty how their lubricating values depend upon 
their physical properties. 

The film formed by a lubricant on a solid surface, 
we have seen, has a lubricating value which depends 
partly upon the chemical nature of the solid surface 
and partly upon the chemical nature of the lubri- 
cant ; the frictional effectiveness of the solid surface 
and adsorbed film upon it being cumulative. Calling 





the slipperiness of solid surfaces unctuousness and 
the lubricating value of the adsorbed films oiliness, 
the actual efficiency of the bearing can be said to be 
partly due to unctuousness and partly due to oiliness 

A good lubricant on a suitable metal for machine 
construction gives a coefficient of static friction of 
about 0-1. 

In addition to the question of wear the importance 
of good lubrication arises from the necessity of 
economising power, for the power required to drive 
them is largely lost in internal friction. It has been 
estimated that the total loss of power in the United 
Kingdom in 1905 was not less than ten millions, and 
that considerably more than half this amount was 
lost in overcoming friction. Of late years much has 
been done to reduce this great waste, the mechanical 
methods needed for reducing this great loss being now 
better known than formerly. 

Ball Bearings.—By interposing balls or rollers 
between relatively moving surfaces friction is greatly 
decreased. When a ball or roller is running, on its 
races, both the ball or roller and the races 
upon which they run are distorted under the 
load, and the contact area is not a point or line, 
but has an appreciable area. At the point of 
contact the area ef the ball is decreased by 
compression, whereas the contact area of the race is 
increased. As a result of this, as the rolls or balls roll, 
the areas of contact have relative movement, the sur- 
faces slip slightly, and if they be not lubricated some 
wear takes place. The rate of slip at low speeds is 
too small to allow of the formation of a thick film, and 
for proper lubrication an oily lubricant is required. 
For moderate speeds a good grease is recommended. 

It has been estimated that at the point of contact 
of the ball and race the stress is often as high as 
240 tons per square inch. This intensely stressed 
area is quite small and exists only at the centre of the 
point of contact. No doubt the use of a lubricant, 
owing to its viscosity, tends to increase the loaded 
area and reduce the load per square inch. The effect, 
however, of the lubricant is to make the coefficient 
of friction slightly greater than when the balls and 
races are clean. Even at very low speeds the coefti- 
cient of friction is only about 0-006. Indeed, for 
motor vehicles, line shafting, tramway cars, and very 
many other purposes ball and roller bearings are dis- 
placing other kinds of bearings. 

The paramount importance of making the balls 
and races as true as possible and free from even small 
scratches, as well as of the same degree of hardness 
throughout, has been fully recognised by reputable 
makers. The idea that a large ball in a race will 
wear more than the smaller ones, so that after a time 
every ball will take a fair share of the load, is alto- 
gether fallacious. Such overburdened balls soon 
develop specks and flakes which damage the ball 
races and bring about the failure of the whole bearing. 

The forerunner of the commercial ball bearing was 
undoubtedly the cup and cone form used for cycle 
hubs. Such bearings worked well, the loads being 
light, even when the design and material were some- 
what imperfect. But a ball bearing industry was 
created, and those engaged in it have striven per- 
sistently and successfully to produce an article well 
designed, made of the best materials, and constructed 
with an accuracy adequate to ensure perfect running. 

Viscous Film Lubrication.—The classical friction 
experiments made by Beauchamp Tower for the 
Institution of Mechaincal Engineers in 1883 and 1884, 
and the mathematical investigation of the data so 
obtained by Osborne Reynolds, established the fact 
that a well-lubricated journal or shaft, rotating at a 
fair speed, becomes automatically separated from its 
bearing by a film of liquid oil under pressure, and 
that the frictional resistance is then entirely due to 
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the viscosity of the oil. Beauchamp Tower drilled 
a hole in the centre of the bearing and attached a 
pressure gauge. He found that the pressure there 
often rose to 600Ib. per square inch. By fixing 
pressure gauges to holes drilled at various points on 
the bearing surface he was able to ascertain the mean 
oil pressure in the film, and this was found to be just 
sufficient to carry the load on the journal. 

Osborne Reynolds considered the experiments of 
Beauchamp Tower from a mathematical point of 
view, and concluded that when the bearing brass had 
a slightly larger radius than that of the journal, the 
surfaces set themselves with regard to each other as 
shown in Fig. 1. Here the journal and bearing are 
seen to be separated by the oil film O when the journal 
is revolving in the direction shown by the arrow. 
On the “‘ on” side a mass of oil of the cross section 
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E F G, when it reaches the point of nearest approach 
F, becomes much reduced in volume. In this way, as 
the oil travels with the journal at a velocity dependent 
upon its distance from the bearing surface, pressure 
conditions are set up in the oil, and the bearing floats 
upon a comparatively thick film of oil. We need not 
consider the mathematical treatment of the problem 
as worked out by Osborne Reynolds, for the matter 
has been studied by many others, and all are in sub- 
stantial agreement. 

There seems to be no doubt that ordinary wear 
does give the bearing surface a greater radius than 
that of the journal, even as in the case of railway 
vehicle bearings, which cover a much less area 
than half the journal circumference. If the speed of 
rubbing were always very small then the bearing sur- 
faces would wear so as to fit each other almost 
exactly ; but at moderate speeds the bearing is raised 
a little by the oncoming oil film, and is consequently 
raised a little on the ‘‘on”’ side, and is caused to 
press against the journal on the “ off ’’ side where it 
wears. It must also be remembered that such vehicles 
run in both directions and are constantly varying in 
speed, with the result that both the “ on ” side and the 
off” side are worn more than the middle until a 
certain curvature is reached. Beauchamp Tower, it 
may be recalled, ran his experimental journal in both 
directions, and thereby noted some interesting pheno- 
mena bearing upon wear. 

The coefficient of friction when a viscous lubricat- 
ing film is formed is very low indeed, often as low as 
0-002 at customary running speeds, and there is a 
constant flow of oil between the surfaces. Indeed, so 
little work is done on the oil that the bearing remains 
ce rol. 

Some of the experimental frictional results obtained 
with different speeds and loads by Beauchamp Tower 
are given in Table V. With 50 lb. pressure per square 


Taste V. 
Speed in Coefficients of friction. 
feet per 50 Ib. per 75 lb. per 150 Ib. per 
minuts square inch. square inch. square inch. 
10 0008 « “Se a . 0250 
20 ood -0009 -0034 
30 0021 -0013 -0023 
40 0026 “0016 -0019 
50 0032 “0018 -OO17 
7 0042 “0024 “0017 
9% -0053 -0030 -0020 
1lo 0064 -0036 “0024 
130 O75 -0042 -0029 
150 0086 0048 -0035 
170 0096 0054 -0041 
190 0106 “0060 “0047 


inch, at a rubbing speed of 10ft. per minute, the viscous 
pressure film had formed and the coefficient of fric- 
tion was only 0-0009. At the same speed with a load 
of 150 lb. per square inch the coefficient rose to 0- 0250, 
the friction then being partly adsorbed film lubrica- 
tion. With the heavier load the viscous film had com- 
pletely formed at 50ft. per minute, and as the speed 
increased, the rate of viscous shear in the film in- 
creased, but not its thickness, the coefficient rising to 
-0047 at 190ft. per minute. 

The actual frictional resistance of any bearing in 
which the viscous film has formed depends upon the 
area of the bearing, the mean thickness of the oil film 
and the speed of the journal and the viscosity 
of the oil. The thickness of the film depends 
upon the difference between the radius of the 
journal and that of the bearing, and therefore upon 
the conditions of wear. The increase of the frictional 
resistance with increasing speed is not proportional 
to the speed, for, as the speed increases, more 
work is done on the oil it becomes warmer and 
the viscosity decreases. 

Although the problem is a simple one, the results 
produced by varying the radius of the journal as 
compared with that of the bearing, and also varying 
the viscosity of the oil and the load, are curious. Thus 
in some instances an increase in the viscosity of the 
lubricant thickens the film and the friction is scarcely 
altered or may even be reduced. 

In some cases it is considered advisable to provide 
more than one small arc of the shaft or journal with 
a bearing. The well known Michell bearing is of 
this kind. However, as a rule, one viscous oil film 
in each bearing is sufficient, for as the shaft moves 
in its bearing the viscous film also moves so as to 
properly carry the load. 

In the case of plane surfaces, such as propeller 
thrust blocks of the old design, a viscous film does 
form, but it is not such an efficient one as when the 
two surfaces are free to incline themselves to each 
other, and thus form a wedge shaped opening for the 
oil toenter. With the ordinary form of thrust bearing 
having oil grooves cut near together in the surfaces, 
loads of 100 lb. per sq. in. work quite satisfactorily. 
However, although this is the case, heavier loads can 
be carried, and lower coefficients of friction obtained 
from bearings the surfaces of which are free to incline 
themselves to each other. Bearings of this descrip- 
tion were fitted to an oil testing machine in 1898 by 
the author. Michell pivots his loose bearing blocks 
approximately }in. behind the centres of the bearing 
surfaces, so as to enable the oil pressure to effectually 
incline them. His marine thrust blocks of this design 
have met with great success when used in very large 
ocean liners and battleships. 

When the loads on bearings are very great indeed, 
whether they be pivot bearings or journal bearings, 


the surfaces, so as to form an oil pad and prevent the 
surfaces from closing together. 

Lubricants.—Experience has demonstrated that to 
be good lubricants the oils and greases used must 
possess two characteristics, viz., oiliness and viscosity. 
Until recently oiliness proved to be a rather elusive 
peculiarity of some liquids, and soft solids such as 

, but viscosity has been recognised as a 
property of all liquids, a property which can be demon- 
strated experimentally and expressed accurately in 
absolute measure. The unit is now known as a poise. 
Lubricants possess many other properties in varying 
degrees, which render many of them more or less 
difficult to use. Indeed, some liquids which possess 
the property of oiliness in a marked degree also possess 
other properties which render them useless for prac- 
tical purposes. Many are unstable in the presence 
of air, and gum too quickly. They are also apt to 
contain harmful adulterants, and are useless until 
refined. They are of mineral as well as animal and 
vegetable origin. 

Lubricating oils were derived almost exclusively 
from the animal and vegetable kingdoms until the 
latter half of the last century. However, the con- 
struction of railways, steamships, factories, motor 
vehicles, electrical machinery, &c., have rendered the 
older sources of supply inadequate. Many of these 
old lubricants are unsuited also for steam and other 
cylinders which work at high temperatures. 

In various parts of the world, sometimes issuing 
naturally from the ground, but only obtained in 
sufficient quantities for commercial purposes by sink- 
ing wells, there are crude petroleums of highly complex 
composition from which oily substances can be 
separated. Their occurrence is not limited to any 
particular country, continent, or geological forma- 
tion, except that they are only found in sedimentary 
rocks. It has long been known that lubricating oils 
can be prepared from crude petroleums, and that they 

certain advantages ove: the older vegetable 
and animal lubricants for many purposes. The rise 
and development of the modern petroleum industry 
has resulted from the increasing demand for all kinds 
of lubricating oils, burning oils, waxes, &c. Lubri- 
cants are now prepared mainly from crude petroleum ; 
the animal and vegetable oils arid fats, and products 
derived from them, being now used chiefly in admixture 
with mineral lubricating oils to increase their oiliness 
or boundary lubricating properties. 

The crude petroleums differ remarkably among 
themselves. Indeed, their complexity is so great that 
it would be impossible here even to consider them 
in outline. By distillation the lighter oils, suitable 
fer lamps, &c., are removed ; the thick oils are then 
purified by the removal of asphalt and other sub- 
stances. The heavy oil remaining may then be used 
as a lubricant with or without the admixture of veget- 
able or animal oil. 

The lubricating oils from petroleum present a 
much greater range of viscosity than the fatty oils. 
The thinnest are more fluid than sperm oil, and the 
thickest are more viscous than castor oil. Although 
the high boiling fractions of all crude petroleums 
from which lubricating oils are prepared are complex 
mixtures consisting chiefly of compounds whose 
formule range from C, H,, to C, Hg,—s, in no 
case has the chemical composition of a lubricating 
commercial oil been established. It has already 
been stated that the boundary friction of lubricated 
surfaces is due to the structure and chemical affinities 
of the molecules forming the film. As we know little 
if anything of the mineral lubricating oil molecule, 
we cannot obtain any assistance of a detailed kind 
by chemical means concerning the oiliness of a mineral 
oil. The most that can be said is that the greater 
the viscosity and density the greater is the lubricat- 
ing value of the oil likely to be. We are thus thrown 
back on actual running tests with ordinary running 
machines, or upon the static coefficient of friction 
obtained with such a machine as the author's oil- 
testing machine. With this machine it is possible to 
easily remove from the rubbing surfaces all contami- 
nating films, and then put on the oil it is desired to test. 

Mineral lubricating oils may be obtained, either 
pure or blended, having a wide range of viscosities. 
Firms supplying lubricating oils generally provide 
mineral oils blended: with animal and vegetable oils 
suitable for all classes of machinery. We will not 
attempt to deal with the many mixed lubricants now 
on the market, for the machines in use are very varied 
in character, the loads their bearings have to carry 
differ greatly, th» speeds at which they run cover a 
wide range, the differences of temperature at which 
they work are great, and the bearing surfaces are 
made of many different materials. 

Fatty oils are found ready formed in certain of the 
tissues of animals and plants. Unlike mineral oils, 
they contain from 9-4 to 12-5 per cent. of oxygen. 
The distinction between fatty oils and fats is only 
a matter of temperature, for all fatty oils become 
fats at low temperatures, and all fats become oils at 
150 deg. Fah. Each individual fatty oil or fat consists 
of a mixture of substances having different melting 
points, consequently their solidifying and melting 
points are not sharply defined. The fat of terrestrial 
animals is formed in the cells of the adipose tissue 
and blubber, and sometimes in the liver; whilst the 
oils of plants occur mostly in the seeds or fruit. Each 
of the different oil-yielding plants and animals fur- 





the oil is often pumped under high pressure between 





nishes its own peculiar oil or oils ; hence a considerable 





variety of fatty oils and fats exist. The fats and 
oils are removed from the tissues or seeds either by 
melting out, pressure, or extracted by solvents. 

All fatty oils are composed of fatty esters, formed _ 
by the union of alcohol radicles and fatty acid radicles. 
It is likely that the fatty oils, like the paraffins, orient 
themselves upon the surfaces they lubricate, and 
form films the structure of which determines the 
value of the static and very low speed friction. 

The vegetable oils chiefly used for lubricating 
purposes are rape, olive, and castor; rape and olive 
oils being employed both alone and mixed with mineral 
oils. Castor oil is used in very large and increasing 
quantities for the lubrication of aircraft engines, and 
also for railway work in India. 

The animal fats and oils chiefly employed for lubri- 
cating are tallow, tallow oil, lard oil, neatsfoot oil, 
sperm oil, and porpoise jaw oil. 








Smoke Abatement in Hamburg. 


WITH SOME NOTES RELATING TO SULPHUR 
IN FUELS. 

Durinc the twelve months’ period covered by 
the Hamburg Smoke Abatement Society's Report for 
1928, 1750 ordinary and 24 special steam-raising 
tests were carried out by th2 engineering staff of the 
Society upon the heating or steam-raising installations 
owned by its members. In addition to these more 
important tests, many minor tests of steam, air or 
gas measuring apparatus or appliances were also 
made. 

The engineers of the Hamburg Society had under 
observation during 1928 several plants in which the 
“ Askania ’’ and the Siemens and Halske combustion 
and draught regulators are employed for the automatic 
control of the boilers according to the demands for 
steam made upon them. The tests made during 1928 
corroborated the earlier view that automatic 
appliances made possible the attainment of results 
which could not be achieved by the most vigilant 
or efficient human stoker, and may be regarded as 
indispensable if high efficiencies are to be maintained. 
Another great advantage of automatic systems of 
control is that a more uniform pressure can be 
attained with their aid over long periods of time, 
and this maintenance of a constant steam pressure 
tends to the more efficient running of the machinery. 

As regards boilers and furnaces, the report states 
that the demand for higher rates of combustion has 
become more general. The older form of travelling 
grate stoker, operated by natural draught, is being 
more and more challenged by the coal dust system of 
firing with mechanical or fan draught and by the 
zone grate system of burning coal with mechanical 
methods of charging and spreading the fuel over the 
grate. The struggle between these two latter systems 
for supremacy is still in progress, and the advocates 
of each claim for it the best results. 

The fifth section of the report contains detailed 
figures of a few of the tests made during 1928. Two 
of the most interesting are Nos. 3 and 4, which were 
carried out with a water-tube boiler erected by 
Babcock and Wilcox and fired with powdered coal. 
The boiler tested was of the inclined tube type, with 
1000 square metres of tube heating surface, and fitted 
with an economiser having a heating surface of 
1476 square metres. The furnace had a combustion 
chamber of 215 cubic metres, and the walls were pro- 
tected by water tubes. The highest temperature 
recorded in the combustion-space during the test was 
1470 deg. Cent., while in other parts of the furnace 
the temperature ranged between 1330 deg. Cent. and 
1400 deg. Cent. The weight of dust fuel consumed 
per hour was 5381 kilos. at the lower rate of firing and 
6800 kilos. at the higher rate. After grinding 19-3 per 
cent. of the fuel remained upon a sieve of 4900 mesh 
and 2-9 per cent. upon a sieve of 900 mesh. No pro- 
vision was made for a preheated air supply to this 
boiler. The rate of combustion at the normal load 
was equivalent to 148,000 calories per c.m. per hour, 
and at the maximum load 187,000 calories per c.m. 
per hour. The steam pressure was 17:4 and 17-5 
atmospheres in the two tests, and the superheat was 
361 deg. Cent. and 367 deg. Cent. respectively. The 
waste gases contained 12-1 per cent. and 12-3 per 
cent. CO,, and their temperature was 191 deg. Cent. 
at normal load and 211 deg. Cent. at the higher load. 
Draught measurements made at the furnace and at 
the economiser end of the system gave 30-0 mm. and 
35 mm. respectively. 

The steam produced, when reduced to normal 
temperature and pressure, was 7°95lb. per pound 
of fuel fired at the higher rate of combustion, and 
8-15 lb. per pound of fuel fired at the normal rate. 
The overall efficiency of the boiler, superheater and 
economiser ranged from 85-97 per cent. at the higher 
load to 88-08 per cent. at the normal load. The 
table below gives the main items of the heat balance. 

Section 6 of the report is devoted to the heat losses 
which can be caused by leakage at the damper con- 
trolling the passage to the direct flue to the chimney. 
When temperature measurements were made con 
currently at the exit from the economisers, and at a 
point much nearer to the chimney, it was found that 
the latter temperature was higher than the former in a 
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great many instances; whereas if the main damper 
had been absolutely gas-tight the temperature at the 
base of the chimney would have been lower than at 
the exit from the economiser. This surprising 
increase of temperature was due to the leakage of hot 
gases past the damper which closes the direct flue 








TABLE 
Heat utilised. No. 1 test. No. 2 test. 
For steam raising .. - TA? .. - 70-09 
For superheating .. : 11-56 11-45 
For feed water heating 4°55 4°43 
Totals on 88-08 85-97 
Heat losses. 
By sensible heat 8-8 10-00 
By unburnt gases... .. .. -—- “91 
By combustible in the ashes. . oe. 04 * 40 -36 
By other losses . < w7ee ce. es 2-76 
Totals .. 11-92 14-03 


to the chimney, and in some cases the amount of 
unrecorded heat which escaped in this manner was 
quite sufficient to vitiate the results of the heat 
balance. Such leakage is serious, since the main flue 
damper is generally placed at the point in the boiler 
system at which the draught exercises its maximum 
pull. Another disadvantage is that the proportion 
of heat lost in this way is largest at light loads. The 
following are two examples of these heat losses and 
of the errors which may be caused in the heat balance 
from this type of leakage. 

(1) The waste gases at the exit from the economiser 
had a temperature of 195 deg. Cent. and contained 
11-5 per cent. of CO,. Using these figures, the calcula- 
tion gave a heat loss of 9-9 per cent. with the chimney 
gases. Tests taken nearer to the chimney, however, 
gave a temperature of 218 deg. Cent. and 11-7 per 
cent. of CO,, and, based on these figures, the heat loss 
up the chimney was 11-0 per cent., representing an 
increase of 1-1 per cent. 

(2) The temperature of the gases at the exit of the 
economiser in the second case was 224 deg. Cent., 
and they contained 12-1 per cent. of CO,. Based on 
these figures, the calculated heat loss was 11 per cent. 
At the chimney end of the main flue, however, the 
waste gases had a temperature of 268 deg. Cent. and 
contained 12-2 per cent. of CO,. Employing these 
figures for calculating the heat balance, the losses 
amounted to 13-2 per cent., or 2-2 per cent. more 
than before. 

In each of these cases the higher figure is the correct 
one, and the temperature taken at the exit of the 
economiser was misleading, since it did not represent 
the correct temperature of the gases passing up the 
chimney. 

Another disturbing feature of the heat loss due to 
leakage through the main damper is that the efficiency 
of the economiser is lowered when a considerable 
portion of the gas is by-passed in the manner described. 
The relationship, in fact, between the drop in tem- 
perature of the waste gases and the increase in tem- 
perature of the water after passing through the 
economiser can be used as an indication of the amount 
of leakage at the dampers, when it is impossible to 
make direct tests of the temperature of the flue gases 
at the base of the chimney. 

One other point may be mentioned relating to this 
leakage, and that is that it is seldom manifest when 
the boiler is first put into operation. It only becomes 
apparent after the boilers have been working for some 
weeks or months. This fact explains why it is so 
often found difficult after a few months to repeat the 
guaranteed efficiency which was easily obtained during 
the earlier trials of the boiler or boilers. 

The best remedy for leakage at the main damper 
is to install two, one a short distance behind the other 
in the main flue. Any leakage which occurs at the 
first is then throttled in the space between the two. 
Another advantage is that the second damper— 
that is, the one nearest to the chimney—remains at 
#« much lower temperature than the first, and is not 
warped or distorted in shape so easily. Another plan 
for avoiding leakage is to make use of a much narrower 
flue to the chimney, since it then becomes possible to 
employ narrower dampers, which are less likely to 
develop leakage when old. 

The last section of the report is taken up with an 
abstract of a lecture which was delivered at the 
annual meeting of the members of the Hamburg 
Society by Professor Dr. Aufhauser, of the Hamburg 
Thermochemische Versuchs-Anstalt. The subject 
of the lecture was ‘* Modern Theories of Combustion.” 
Dr. Aufhauser commenced by asserting that com- 
bustion is no longer regarded as a very simple chemical 
process or change, but is now recognised as being 
dependent upon a whole series of complex physical 
and chemical changes in the substance undergoing 
oxidation. Combustion, therefore, is not now 
explained as being due to the direct union of a mole- 
cule of oxygen with a molecule of carbon or hydrogen, 
for it is recognised that such a combination cannot 
occur until the oxygen molecule has been “ ionised ”’ 
and the atoms have been set free for other unions and 
are no longer held together by the bonds which 
form the oxygen molecules. This “ionisation” of 
the oxygen atoms can only take place by the pre- 
liminary formation of higher oxides, such as, for 
example, hydrogen peroxide. The preliminary step 
in any combustion process is therefore ‘“‘ additive 
oxidation ’’—that is, the union of the oxygen atom 
with some existing oxide to form a higher oxide. 
Coal is now regarded as belonging to the system 








C-H-O, and is therefore a chemical complex, capable 
of further oxidation by “ addition ” of oxygen atoms 
as distinghished from chemical combination. In this 
respect it differs from the liquid fuels, which belong 
to the system C-H. 

“* Additive oxidation *’ can proceed slowly even at 
normal temperatures, and this explains why coal is 
liable to spontaneous combustion, while oils and other 
liquid fuels do not suffer from this liability. Since 
all oxidation causes a rise of temperature, “ additive 
oxidation ’’ is an exothermic process, and the slight 
rise in temperature which follows this preliminary 
oxidation of coal helps to destroy its stability and 
renders it more liable to further oxidation. 

The breaking down begins with the most com- 
plicated, and therefore the least stable, of the hydro- 
carbons constituents which form the coal substance, 
and it results in the formation of much simpler types 
of hydrocarbon compounds. The diagram below 
summarises the changes which may occur during this 
preliminary stage of the combustion process when 
viewed from the standpoint of modern theories of 
combustion. The further additive oxidations cause 
further increases of temperature, and the breaking 
down of the complex hydrocarbon into simpler ones 
proceeds with increasing rapidity. 

The most stable combinations of carbon and 
hydrogen are methane and acetylene, but if the tem- 
perature rises sufficiently high these hydrocarbons 
undergo change also and end by breaking down into 
@ mixture of carbon monoxide and hydrogen gas. 
Whatever the original composition of a hydrocarbon 
may have been, therefore, it is finally reduced to the 
more stable forms or elements of carbon, carbon 
monoxide and hydrogen, and the carbon itself is 
finally gasified and is converted into carbon mon- 
oxide gas. Hydrogen and carbon monoxide are, 
therefore, the two elementary combustible elements, 
and every chemical change which precedes combustion 
tends ultimately to produce a mixture of these two 
gases or ‘“‘ water gas.” 

The breaking down of the chemical molecule which 
renders the preliminary oxidation or combustion 
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possible is thus due to “ additive oxidation.”” The 


increase of temperature which follows from this pro- 
cess of addition to the oxygen atoms in the molecule 
results in the formation or release of ionised atoms, 
which then produce what is known as the “ ignition ” 
of the combustible. 

“* Ignition,”’ therefore, is not to be regarded as a 
distinct chemical change or process, but only as a 
quickening or accelerating of the combustion as a 
result of the increase of the reaction activity of the 
oxygen. It marks, however, a particularly important 
‘time stage ’’ in the changes which are occurring in 
the structure of the hydrocarbon complex. 

As regards the ignition of carbon monoxide and of 
hydrogen gas, it must be noted that these two gases 
behave entirely differently, and that carbon monoxide 
cannot be ignited unless water vapour be present, 
whereas hydrogen gas can be ignited without the 
presence of water vapour. This notable difference is 
due to the fact that carbon forms only two oxides, 
namely, carbon monoxide and carbon dioxide, and that 
no super or peroxide of carbon is known. Hydrogen, on 
the other hand, forms hydrogen peroxide, H,O,, in 
which the extra oxygen atom is attached only loosely 
to the molecule. A very slight disturbance suffices to 
cause its release from the aqueous vapour molecule in 
the ionised state. It is for this reason that the presence 
of water vapour is required to complete the further 
oxidation or ignition of carbon monoxide gas, for 
hydrogen alone of the two possesses the power to 
produce ionised atoms of oxygen required for com- 
pletion of the combustion process. 

From the above considerations it will be seen that 
the air required for the combustion of coal serves two 
different purposes. The primary air is required to 
start the preliminary breaking down of the hydro- 
carbon complex into the simpler forms shown in the 
diagram ; while the secondary air supply is that 

uired for completion of the combustion process 
and for the combustion of the carbon, carbon mon- 
oxide and hydrogen gas resulting from the earlier 
stages. 

The “ reactivity ’ of solid carbon or coke towards 
oxygen, however, is exceedingly low as compared 
with the reactivity of hydrogen, or of the hydro- 
carbon gases, and methods of accelerating the earlier 
stages of the process by which solid carbon is con- 
verted into carbon monoxide gas are engaging now 
the attention of chemical engineers. The two factors 


that have to be taken into account are the temperature 
and the superficies of the solid mass. Since the 
expulsion of the volatile matter from coal by heat 
alters the surface area very little, although leaving it 
more porous, it is only possible to accelerate the trans- 
formation of carbon into gas by increasing the tem- 
perature. This signifies that the furnace or grate in 
which the coal is to be consumed must be designed so 
as to maintain the highest possible temperature during 
the earlier stages of the combustion process. The 
remainder of the lecture delivered by Dr. Aufhauser 
was devoted to describing forms of grate for this 
particular purpose. 

For the combustion of brown coal or lignite, which 
contains a very high percentage of moisture, and also 
produces a very large proportion of volatile hydro- 
carbons on heating, step grates provided with a 
trough form of furnace construction have been found 
the most satisfactory. With such grates it is possible 
to maintain a temperature sufficiently high to gasify 
the solid portion of the fuel without the use of 
excessive draught. 

The lecturer, in closing his address, referred to the 
modern method of protecting the side and end walls 
of furnaces with screens of water tubes in order to 
preserve the life of the brickwork. He considered that 
this method would lead to lower temperatures and 
therefore decreased efficiency, unless it were possible 
to increase the height of the combustion space, since 
any reduction of the latter was bound to hinder the 
conversion of the solid fuel into gas and would also 
lead to the production of smoke. : 

It was stated, finally, that the advantage of treating 
the combustion process as consisting of two separate 
stages, provision for which was to be made in separate 
portions of the furnace, was that higher thermal 
efficiencies could be obtained, since the conditions 
which were best for the preliminary stages of the com- 
bustion process differed from those required for the 
later stages, and it was not possible to combine the 
two without suffering some loss of heat. 


Fuse. INVESTIGATIONS IN 1927-28. 


Accompanying the report of the Hamburg Smoke 
Abatement Society there is a valuable quarto 
pamphlet of twenty-six pages giving the results of the 
coal tests carried out in the years 1927-1928 at the 
Hamburg Fuel Testing Laboratory, under the super- 
vision of Professor Dr. Aufhauser. Tabular state- 
ments are given of the results of chemical and calorific 
examinations of over 550 samples of German and 
English coals and also of samples of lignite, peat and 
fuel oils. This collection of scientific data will be of 
great value to all fuel chemists, and to all firms 
interested in the purchase or sale of fuel for bunker 
purposes. : dant 

The value of this annual publication is enhanced 
by some introductory remarks upon the following 
subjects :—Theory of combustion ; calorific value of 
coal; classification of coals; ash contents of coal ; 
sulphur contents of coal and of liquid fuels generally ; 
spontaneous combustion of coal and loss of heat 
value by storage; fuel oils and Diesel motor oils. 
Limits of space will only permit a few of these sub- 
sections to be abstracted in this article. 

The Ash Contents of Coal.—Modern methods of 
firing render the amount of ash in coal of less impor- 
tance than formerly, and it is now the chemical and 
physical characteristics of the ash and the melting 
and softening points of the ash which are of greatest 
significance for the fuel consumer. The laboratory 
determination of these characteristics and the 
behaviour of the ash under practical conditions of 
firing are, therefore, of the highest importance. The 
ash in coal can be grouped into three classes, namely, 
silicates, iron oxide, and alkali compounds. The per- 
centage of the latter class in ordinary coal ash is 
small, but in the ash of lignite and brown coal con- 
siderable amounts of alkali compounds are found in 
the form of chlorides and sulphates. The effect of 
even small percentages of alkali is to cause the melt- 
ing point of the ash to be lowered, and alkali also 
increases the “ clinging ” power of the fine ash which 
is carried by the draught into the flues and chimney. 
The presence of alkali is therefore of great importance 
when employing coal dust firing, and a notable 
example of the difficulties produced is presented in 
the case of lignite dust firing, since the fusibility of 
lignite ash has been found especially troublesome. 
According to Dr. Aufhauser, some portion of this 
trouble is due to the unscientific method of intro- 
ducing the secondary air into the furnaces, and altera - 
tion of the design is called for in order to avoid this 
particular defect. 

Sulphur in Coal and Liquid FPuels.—As regards the 
presence of sulphur in combustible matter generally, 
Dr. Aufhauser states that all fuels employed for indus- 
trial purposes contain sulphur, and the gases produced 
by the combustion, therefore, contain sulphurous acid, 
This gas does not attack iron or stonework in the dry 
state, but in the presence of moisture corrosive action 
occurs. Under these conditions it is quickly oxidised 
to sulphuric acid and the corrosive action is consider- 
ably increased. The damage caused by sulphurous 
acid depends, therefore, not so much on its amount as 
upon the temperature and moisture contents of the 
waste gases containing it, and the speed with which 
they travel over the surface of the iron or stonework 
which is being attacked. 








It must be noted that the damage caused by the 
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presence of sulphur in oil fuel is greater than that 
caused by the presence of an equal amount in coal, 
since the proportion of moisture in the waste gases 
produced by the combustion of liquid fuel is higher 
than in the case of solid fuels. If the amount of 
sulphur in coal does not exceed 1-5 per cent., or in 
Diesel engine oil -5 per cent., the corrosive action of 
the sulphurous acid produced by their combustion 
may be regarded as negligible, but above these limits 
the damage cannot be ignored and may be very con- 
siderable. Complaints, however, require to be care- 
fully investigated, for cases have come under Dr. 
Aufhauser’s personal attention where e to 
vegetation has been caused and has been attributed to 
waste gases from a chimeny distant 2000 m. from the 
market garden concerned, when the real cause of the 
trouble was the smoke and waste gases from railway 
locomotives which passed close to the land in question. 

Spontaneous Combustion of Coal and the Loss of 
Thermal Value by Storage.—Dr. Aufhauser states that 
high-temperature coke is alone free from all danger of 
spontaneous combustion on storage, and that the 
slow oxidation to which all other types of coal are 
subject, though in very different degree, renders them 
capable of loss of thermal value from this cause when 
all the conditions are favourable for heating. The 
danger with anthracite and with the class of coals 
known as “lean” is, however, so slight as to be 
almost negligible. With other coals the danger is 
greatest directly after mining, and is especially so 
with coals in a damp and broken state containing dust 
that has not been separated by screening. Lignite 
briquettes, freshly made, which have been subjected 
to friction or rubbing during loading and transport 
are specially liable to spontaneous combustion. 

When loading coal on board ship much more atten- 
tion ought to be given to the actual discharge and 
stowing than is customary. The usual method is to 
tip the coal into the bunkers from a considerable 
height, and this leads not only to much breakage and 
formation of dust, but also to the enclosure of air with 
the stored fuel, which greatly increases the dangers of 
spontaneous combustion. 

The allied subject of the dangers arising from the 
storage of lignite briquettes, smokeless fuel and other 
forms of low-temperature coke have been investigated 
recently by Rosin and others. In connection with 
this investigation Dr. Aufhauser has been studying 
the effects of the mineral constituents of a fuel upon 
its inflammability. He has proved that the relative 
speed of the oxidation changes which lead up to 
spontaneous combustion are greatly increased by 
alkali, either in free form or as alkali carbonate ; 
whereas the presence of the same bases in combination 
with strong acids, such as HCl, does not accelerate the 
chemical changes which precede combustion. The 
potassium salts, however, have a greater effect than 
sodium salts, and those interested will find full details 
of the experiments in “ Braunkohle,” Vol. 27, 1928, 
Nos. 13 and 14. 
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DIMENSIONS OF TEMPERATURE. 


Sir,—The letter signed “‘ M L* T-*,” which appeared in 
your issue of September 27th last, has reopened a question 
which bears on the dimensional analysis of thermal 
problems. As long ago as 1915 Riabouchinsky* criticised 
Lord Rayleigh’s application of the Principle of Similitude 
to a heat transmission problem on the grounds that 
Rayleigh’s solution would have been less restricted had he 
not regarded temperature as a fundamental unit. Ray- 
leigh’s reply, whilst showing that he regarded the matter 
as not of primary importance in the use of dimensional 
analysis, unfortunately threw no light on his views with 
regard to the possibility of expressing temperature dimen- 
sionally in terms of mass length and time. 

Your correspondent submits that since, by the Kinetic 
Theory of Gases, absolute temperature is proportional to 
the mean kinetic energy of the molecules, temperature would 
seem necessarily to have the same dimensions as energy. 
The fallacy of making “ proportionality *’ synonymous 
with “ dimensional identity” is readily apparent. For 
instance, the force of attraction between two particles 
is proportional, directly to the product of their masses, 
inversely to the square of their distance apart. But the 
dimensions of foree are not M*L-*. Similar examples 
were used by Dr. Edgar Buckinghamf in criticising a 
paper by Tolman, in which the dimensions of energy were 
assigned to temperature on much the same grounds as 
those put forward by “ML*T-*.” It is of interest to 
note, incidentally, that, in a subsequent paper, Tolman 
withdrew his earlier contention unconditionally. 

The more precise argument of your correspondent turns 
on the definition and dimensions of specific heat. At the 
outset, therefore, it will be desirable to define a nomen- 
clature which will suffice at least for the present argument. 
Now, in Ewing’s “ Thermodynamics for Engineers,” to 
which “ML? T-*” refers as an authority, the specific 
heat of any substance is defined (Art. 20) as “‘ the amount 
of heat required per degree to raise the temperature of 


* Nature, Vol. 95, pp. 66, 591, 644. 
t Phys. Rev., Vol. 3, 1914, p. 247; Vol. 
Vol. 6, 1915, p. 226. 


4, 1914, p. 357; 





unit quantity of the substance, under any assumed mode 
of heating.” This is not to say, of course, that Professor 
Cook’s definition of specific heat as a ratio is anything but 
perfectly correct. The fact is that the term “ specific 
heat "’ is somewhat loosely employed. In the International 
Critical Tables, for example, the following definition is 
given :—** The heat capacity of a substance is the heat per 
unit of mass per degree of rise required to produce a very 
small rise in temperature ; also called specific heat and 
thermal capacity.” It may be remarked in passing that 
in the I.C. Tables, heat capacities are tabulated in Joules 
per gramme per 1 deg. Cent. It appears to the writer that 
the least ambiguous lature is to restrict the term 
“ specific heat " of a substance to mean the ratio between 
the heat capacity of the substance and the heat capacity 
of water. 

Now it is evident that, in deriving the equation for a 
perfect gas 

Ky — Ky = R/J (where J is Joule’s equivalent) . (1) 
Ewing regards Ky and K, as heat capacities. Thus, he 
says, the heat taken in at constant volume is 





K, (T, — T;). 
The dimensions of R are, therefore 
Heat Work Work 
Mass X temp. Heat §_ Mass X temp. (2) 
Similarly, from the equation 
2 9) | Saas ee) 


where P is the pressure and V is the volume per unit mass, 
the dimensions of R are 
Work 


Mass (4) 


x temp. 

If the dimensions of R as given by (2) be substituted in 
(3) no information is forthcoming with regard to the dimen- 
sions of temperature. 

Thus the whole fabric of “‘ M L* T-*’s ” argument rests 
on the assumption that Ky and K,, and therefore R (or 
its equivalent k, when referred to a single molecule), are 
non-dimensional. With regard to this point, it seems at 
least unjustifiable to derive the dimensions of temperature 
from a quantity K» or K, which, whether it be regarded 
as @ ratio or as a thermal capacity, is defined in terms of 
“ quantity of heat ’’ and “temperature.” If it were 
possible to define thermal quantities on the basis of the 
Kinetic Theory of gases, temperature would properly be 
the most fundamental heat quantity to be considered, 
other thermal units being derived therefrom. 

In conclusion—and this is only a quibble—Professor 
Cook did not express the view that temperature was 
dimensionless. He merely agreed that it could not be 
expressed in terms of mass, length and time. 

Teddington, October 2nd. F. C. JoHansEen. 








MAIN LINE ELECTRIFICATION. 


S1r,—I have read with considerable interest the excellent 
letter and intelligent suggestions which have been made 
by Mr. 8. P. Christie, in your issue of the 11th inst. in 
which he submits that main line railway haulage might be 
very profitably carried out by means of a development of 
the so-called ‘“ Diesel-electric’’ or “ turbo-electric 
types of locomotives, and that means might be arranged, 
by which an exchange of energy could take place between 
the various locomotives operating over any particular 
railway system, and points out a few of the tremendous 
advantages which would then be at the service of our 
railway companies. 

I can assure Mr. Christie, that such a system was put 
forward a few years ago for consideration in connection 
with a proposition which I made to Mr. Dent—then 
manager for the South-Eastern Railway Company—in 
connection with the complete thermo-electrification of the 
railway from London to Ramsgate, and has since been 
put forward in connection with other such improvements, 
both in this country and abroad. 

In my opinion, the system offers a material assistance 
to all kinds of railways, insomuch as by simply laying a 
third rail or overhead line, and bonding up the existing 
running track, or providing even an insulated return rail, 
all the mechanical energy and lighting can be secured 
from the prime movers on the various locomotives in the 
particular district. It is obviously a simple matter to make 
suitable electrical connection, say, to the running rails 
and the third rail, &c., and draw current for such purposes 
as the operation of cranes, pumping washing water, and 
operating repair shops, lighting stations, &c., also charging 
and operating electric delivery vans. 

The voltage over the whole system can be reasonably 
steady, because of the fact that the electrical storage pro- 
vided can be placed anywhere on the system, quite apart 
from that provided on the locomotives themselves. 

I am sure that Mr. Christie has opened up a line of 
thought for most railway managements, and even of finan- 
cial significance, quite apart from its military and political 


importance. 
Wituiam P. DurtTNalct. 
London, 8.W. 1, October 12th. 








DesriTe protests from the public, the Marlborough- 
road and St. John’s Wood Stations of the Metropolitan 
Railway were, as fro:n October ist, closed during the 
rush hours. Concurrently a new time-table has been 
brought into use which provides for more trains and an 
accelerated service. There are now 1437 trains a day 


THE QUARTER'S SHIPBUILDING RETURNS. 


From the statistics issued by Lloyd’s Register of 
Shipping regarding vessels under construction at the end 
of September, we note that in Great Britain and Ireland 
there was a decrease of 5551] tons in the work in hand as 
com with the figures for last June, but that the 

— 1,448,355 tons—-was 358,595 tons greater than the 
tonnage which was being built at the end of September, 
1928. About 65,000 tons of the tonnage now in hand in 
this country are intended for the British Dominions, 
about 78,000 tons for Norway, while about 189,000 tons 
are for other foreign shipowners or for sale. 

The tonnage now under construction abroad—1,368,084 
tons—is 15,335 tons less than the work which was in hand 
at the end of June. Seven countries abroad have more 
than 100,000 tons under construction, viz.:—Germany, 
235,499 tons; Holland, 224,029 tons; Japan, 156,810 
tons; France, 135,776 tons; Russia, 112,073 tons; the 
United States, 112,010 tons ; and Sweden, 111,427 tons. 

The total tonnage under construction in the world 
amounts to 2,817,339 tons, of which 51-4 per cent. is being 
built in Great Britain and Ireland and 48-6 per cent. 
abroad. The average percentages in the last twelve 
months before the war were 57-2 for Great Britain and 
Ireland and 42-8 for abroad. In Great Britain and 
Ireland 360,087 tons were commenced—a decrease of 
about 68,000 tons over the similar figures for the June 
quarter; and 369,445 tons were launched—a decrease of 
about 23,000 tons. Similar figures for abroad are 300,606 
tons commenced and 345,927 tons launched. 

An increase as compared with the previous quarter is 
shown in the tanker tonnage under construction, the 
present figures being 53 vessels of 400,913 tons, of which 
27 vessels of 226,412 tons are being built in Great Britain 
and Ireland. It is of interest to note that of the 53 tankers 
under construction, 45 are motor ships. The tonnage of 
motor ships under construction in Great Britain and Ire- 
land—651,875 tons—amounts to over 82 per cent. of the 
tonnage of steamers being built, while the motor ship 
tonnage being constructed abroad—-879,878 tons—exceeds 
by nearly 83 per cent. the tonnage of steamers. The 
continued progress in the employment of the internal 
combustion engine for the larger vessels is indicated by 
the fact that while there are now being built in the world 
68 motor ships, each of 8000 tons and upwards, only 
21 steamers of such size are under construction. These 
figures include 15 motor ships and five steamers, each of 
15,000 tons and upwards. 

The table respecting marine engines does not unfor- 
tunately show complete world figures for marine engines 
of all types, as the figures for steam turbine engines being 
built in Germany are not available ; but the table shows 
that the indicated horse-power of reciprocating steam 
engines now being built or fitted on board amounts to 
about 521,000 horse-power, while the figures for oil engines 
segresate about 1,334,000 horse-power. 

he e actually under construction throughout 
the world the inspection of Lloyd’s Register reaches 
1,688,084 tons, of which 1,097,757 tons are being built in 
Great Britain and Ireland. 








INDICATING OIL ENGINES. 





At the opening meeting of the Diesel Engine Users 
Association, which was held on Friday, October 4th, 
there was a good attendance of members and visitors to 
hear the .~ by Mr. Gerald B. Fox, on “ Indicating Oil 

ines.’ he President of the Association, Mr. A. W. A 
Chivers, took the chair. The author dealt with his subject 
in a thoroughly practical way, and beginning with the 
manipulation of the indicator, he went on to Tibe its 
adjustment and cleaning, the arrangement of the indicator 
drive, and the manner of taking the diagram. He then 
proceeded to deal with those defects in indicator diagrams 
which may be directly traced to the instrument, those 
due to the drive, and those arising from the operator and 
other causes. After some remarks on the indicating of 
compressors in which the desirable features of compressor 
diagrams were emphasised and illustrated, Mr. Fox went 
on to deal with light spring diagrams, and mentioned a 
method of obtaining more accurate diagrams of this type 
by limiting the travel of the piston. A method for correctly 
mero the atmospheric line was also described. The 
next part of the paper dealt with the tuning-up of a multi- 
cylinder oil engine, and the various steps in the procedure 
were set out in such a manner as to form a guide to testing 
engineers. The variable factors enumerated and dealt with 
included the quantity of fuel injected, the rate of injec 
tion, the time of injection, the compression pressure, the 
air and exhaust valve settings for four-cycle engines, and 
the blast pressure in the case of an air-injection engine. 
A valuable part of the paper is the twenty or thirty speci- 
men diagrams, some of them experimental and others 
taken from engines in actual service. A number of freak 
diagrams are also reproduced, and the effect of using 
different fuel oils with the same valve setting is clearly 
shown by specimen diagrams, as are also the common 
defects arising from a half-closed indicator cock or a 
sticking indicator piston. Some other types of diagrams 
described by the author include the hand-pulled 
out-of-phase or “ burning ” diagrams and valve-lift diagram 
of various types, along with a note on the use of such 
diagrams. 

An interesting application of an indicator which was 
mentioned by Mr. Fox was that of detecting the shock 
caused by the pulsations of oil pressure in a piston oil 
cooling system. Diagrams illustrating the intensity of the 
shock in the various parts of the system, both before and 
after certain modifications had been made for the purpose 
of eliminating the shock, are also given in the reproduced 
illustrations. The author concluded his paper by giving 
a brief description of some indicators, including the 
** Mathot,” “ Gale,” “ Farnboro,”’ and optical types. The 
paper, with its excellently reproduced diagrams, should be 
valuable to engineers who have to carry out oil engine 
tests, and copies of it may be purchased from the secretary 
of the Diesel Engine Users Association, at 307, Abbey 
House, Westminster, London, 8.W. 1. 
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The San Marco Shipyard and the 
St. Andrea Engine Works at 
Trieste. 


Amone the various shipyards and engine works 
visited during the recent summer meeting of the 
Institution of Naval Architects in Italy those of the 
Stabilimento Tecnico Triestino at Trieste stand out 
on account of their well-planned shipbuilding equip- 
ment and modern machine shops. At the time of 
the visit the yard was busily engaged upon Italian | 
cruiser work and merchant ship construction, which 
was well advanced. A view of the San Marco yard 
is reproduced in Fig. 1. The yard covers an area of 
143,000 square metres and is complete with its own 
power station. 

There are four main building berths, which are 
constructed in masonry and reinforced concrete, and 
with a width of 24 m. and length of 160 m. to 200 m. 
are capable with suitable extensions of accommodat- 
ing the largest vessels which may be required. The 
building berths are well served by 5-ton tower cranes 
and railway lines with locomotive cranes, and we 
noted a special 5-ton overhead gantry crane, designed 
by the firm’s bridge and crane department, which runs | 
over the front of the platers’ shed and serves to lift | 
completed plates, frames, and bulkheads on to the | 
building berths. 

The platers’ sheds are well supplied with the latest 
type of machine tools, and it was with interest that 
we noted some specially long bar-heating furnaces, 
which are fired with a low grade of pulverised coal. 
Oil-fired rivet heaters were also in common use. For 
pressed work two hydraulic presses of 1000 and 400 
tons respectively and a flanging machine are available. 
In addition to modern radial drills and punching 





types per day of eight hours. 


Other departments | while there are large stores and administrative oftices. 


include the smiths’ shops, which are provided with | Our impression was that the yard was particularly 
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Fic. 2—-ELECTRIC POWER 


steam and electro-pneumatic hammers; the boiler 
shops, the pipe shops, and the machine and electrical 











Fic. 1—-THE SAN 
machines, the yard is employing an improved type of 
one-man punching machine, which, served by a single 
crane, has a maximum output of 600 holes per hour. 
This output represents that of a normal double-ended 
punch served by a squad of eight men. The design 
of this particular machine differed, we noted, from 
that of the “Lysholm” machine, in that the 
operator’s seat is placed directly over the punch at 
the front of the table. By this means a clear view of 
the work is obtained with increased accuracy in 
punching. The plate is supported on motor-driven 
rollers and is moved both longitudinally and trans- 
versely by hand levers at the side of the operator. 

The San Marco yard is well supplied with electric, 
hydraulic, and compressed air power services. The 
view reproduced in Fig. 2 shows the central electric 
station, in which power is taken at a pressure of 
27,000 volts from the overhead lines of the Societa 
Elettrica Venezia Guilia and is transformed partly 
into 2000-volt current for the largest motors and partly 
into 320 volts for the main uses of the plant. The 
output of the installation is 3250 kVA, and in addition 
there is also another power station, in which the 
alternating current is transformed to 110-volt direct 
current for special uses on a 285-kW converter. 
In the same station, there is also a battery with a | 
capacity of 4800 ampéres on a ten-hour discharge 
rating. In the event of any interruption in the supply 
system two oil engine-driven 410-kW units are avail- 
wbie for standby purposes. There are also three | 
smaller power stations for the supply of compressed | 
air, and in addition a hydraulic power station for the 
large presses and the other water power services. | 
There is also a boiler plant supplying steam at 114 Ib. | 
per square inch for heating and general purposes. 

We can only refer briefly to the well-laid-out stock- 
yards for plates and angles and to the bolt and rivet | 
making department, which, under normal working | 
conditions, has an output of 18,000 rivets of various 








MARCO SHIPYARD 


A view in one of the galleries of the machine 
on page 412, and in 


shops. 
shop is reproduced in Fig. 8, 
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Fig. 3, a view of the joiners’ shop is given. Other 
auxiliary departments include those for welding and 
galvanising and the plumbers’ and paint shops, 
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IN THE JOINERS SHOP, 





STATION AT SAN MARCO 

well equipped for the building and repairing of both 
naval and merchant ships under highly economical 
conditions. The yard is connected with the main 
railway station at Trieste and also with the St. 
Andrea Engine Works by means of a private railway 
track, which includes two steep gradients worked on 
the rack and pinion system by a special steam loco- 
motive. For the transportation of very heavy 
machinery, such as main turbines or large engines, 
there is a well truck capable of carrying loads up to 
about 80 tons. 

Tue St. ANDREA ENGINE WORKS. 

The engine works and machine shops of St. Andrea 
comprise the main offices, a power station, iron and 
brassfoundries and machine and erecting shops, also 
two boilermaking departments. Four typical views 
in the works are reproduced on page 411 and in the 
illustrations on page 412 we show a view of the new 
erecting shop and one of the large boring mills. 
In the main boiler-house there are two Babcock and 
Wilcox water-tube boilers, each with 267 square 
metres surface, working at about 200 lb. pressure, 
and two 400 square metre Yarrow type boilers, work- 
ing at 260 lb. pressure, which supply steam for general 
purposes and for a 340-kW, 220-volt, 2400 r.p.m. 
Parsons turbine. The main supply of power is taken 
from the “Isonzo”’ three-phase high-tension net- 
work at 27,000 volts. The current is transformed to 
380 volts by 600-kW and 575-kW converters and a 
800-kVA transformer. There is also another 450-kVA 
transformer for 2000-volt supply and a 100-kW motor 
generator for direct-current services. 

Compressed air is furnished by a 450 H.P. motor- 
driven air compressor working at 90 lb. per square 
inch, and this may also be driven by a 385 B.H.P. oil 
engine to produce 243 kW of 380-volt three-phase 
eurrent. There are also two further motor-driven 


SAN MARCO 


compressors and one oil engine-driven compressor 
and a motor-driven hydraulic power installation with 
its own accumulator. 
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The foundry is complete with its own chemical | and 


laboratory and a large patternmaking department. 
In the chemical laboratory all incoming materials 


their assembly are arranged in_ galleries 
around the main erecting hall. There is also a well- 
equipped tool shop and a view of this, and also two of 
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and fuels are analysed and are checked throughout 
the process of manufacture. The pattern shop is 
remarkably well equipped with nineteen modern 
woodworking machine tools and covers an area of 
1500 square metres. A pneumatic dust extraction 
plant is fitted throughout. A view in the ironfoundry 
is shown in Fig. 4. The area of the foundry is 
about 6250 square metres and, as will be seen from 
our engraving, the department is constructed in 
reinforced concrete, giving well-lighted floor spaces. 
The large electric travelling crane is designed to lift 
50 tons and there are four other cranes with lifting 
capacities from 5 to 40 tons. The two principal 
automatic cupolas each have a designed output of 
10 tons of iron per hour and there is a smaller 8-ton 
cupola. Later on it is proposed to install two further 
10-ton cupolas. We noted five portable core drying 
plants, and there are thirteen large core ovens, which 
are controlled by pyrometers. There is a variety of 
melting ladles with capacities from 1 to 17 tons. For 
serving the large moulds there are three portable 
cranes of 5 to 15 tons capacity and eight 3-ton cranes. 
The castings going through the shops included some 
large turbine casings and oil engine bed-plates, and 
the quality of the work was most favourably com- 
mented upon. 

The brassfoundry has an area of 1100 square 
metres, is equipped with one coke-fired 10-ton main 
furnace, and five oil-fired furnaces with outputs up 
to 1 ton per hour, and there is also a large oil-fired 
furnace for white metalling. A further 10-ton oil- 
fired furnace is about to be installed. 

The fettling shop covers over 1200 square metres 
and is furnished with 30-ton and 20-ton electric 
cranes and with various machine tools for the rapid 
cleaning of the castings. 

The machine shops have a total area of 11,200 
square metres and are subdivided into nine different 


IN THE MACHINE SHOP. 


SAN MARCO 


planers, boring and turning mills, lathes, drilling and 
milling machines, one of which was specially designed 
for machining the surfaces of propeller blades. We 
referred in last week’s issue to the large Reinicke 
gear-cutting machine, which was employed at the 
time of our visit on the gear wheel for one of the two 
Belluzzo turbines of 50,000 S.H.P. for the new Italian 
$7-knot scouts. A view of this machine was repro- 
duced in our last issue. We noted that in case of the 
power supply being cut off from this machine an 
emergency oil engine-driven standby generating set 
was always in readiness, while arrangements were 
provided to keep the temperature constant in the 
gearing cutting room with a view of increasing the 
accuracy with which the gears are cut. Certainly a 
very smooth tooth surface was being obtained. In 
| the general machine shops there are over 102 lathes, 
23 automatic lathes, 48 drills, 17 planing machines, 
23 milling machines, and 6 boring mills, besides 
59 other machines for various operations. 

A view of the main erecting shop is given in Fig. 10, 
and it has a length of 105 m. with a breadth of 26 m. 
It is divided into eight test beds, each of which will 
take turbines and internal combustion engines up to 
| 16m. in length. The testing bay is complete with 

compressed air and oil fuel and lubricating oil services. 
In the basement of the shop there is a group of seven 
oil tanks which contain over 70 tons of oil for testing 
|p . The foundations below the erecting shop 
have been carried down on to the rock, so that vibra- 
| tion is as far as possible done away with. From the 
| engraving it will be plainly seen that, besides the 
centre crane, there are a series of auxiliary wall cranes, 
| which, working in conjunction with the centrally 
placed cranes in the various galleries, serve to transfer 
| the finished parts to the erecting shops. 
| On the ground floor of the machine shop there are 





the machine shop galleries, are given in Figs. 5 to 7, arranged all the heavy machine tools, enabling such 
on page 411. In all there are over twenty-eight electric | large parts as bed-plates, columns, rotors, and turbine 
cranes in this part of the works, which have designed | and gear wheel casings to be readily transferred to the 














Fic. 10—-MAIN ERECTING SHOP. ST. ANDREA WORKS 


lifting capacities from 75 tons down to half a ton. 
The largest machine tools include a rotor lathe capable 
of taking work 10 m. in length and with a diameter of 





FIG. 9--MACHINING A LARGE TURBINE 


shops. ‘There are three erecting shops and in the 
largest room is found for the biggest machine tools, the 
other shops for the machining of the smaller parts 








ST. ANDREA 


CASING, 


33m. One of the larger boring machines working on 
a big turbine casing is shown in Fig. 9 above. 
There are also very large vertical and horizontal 


erecting bays. In the various galleries there are 
grouped, as our illustrations show, the machine tools 
for finishing the medium-sized and smaller parts, and 
the assembly of parts also takes place in these 
galleries, one of which is specially devoted to the 
manufacture of turbine blades. All the floors are 
connected by large lifts designed to carry 3 tons, 
which are arranged at the end of the shops. A special 
lift is provided for the use of the workmen. The 
boiler shops were engaged in the manufacture of 
Yarrow type boilers for the Italian cruisers, and 
casings and uptakes were also seen in course of com- 
pletion. The work going through the shops included 
large marine turbines, both of the “ Parsons” and 
** Belluzzo ” types, and Burmeister and Wain super- 
charged four-stroke single-acting oil engines, and 
“* Sulzer’ type two-stroke single-acting oil engines, 
| also “ Lenz”’ and other types of marine steam engines. 
| The excellent steel and iron castings were remarked 
upon, as were also the advanced methods of machining 
employed. 








Tue Corrosion or Freep Pires.-The following passages 
are taken from remarks made by the Engineer-Surveyor-in-Chief 
in a Board of Trade rt on the failure of a feed pipe in a large 


| factory :—It is clear from the records of recent repairs to the 


feed pipe system that the feed-water had a very corrosive effect 
on the steel feed pipes. This is not uncommon, but the con- 
ditions giving rise to the corrosive action should not have been 
allowed to persist as, from damage to the feed system, 
undue wastage is likely to occur in the boilers. It is, of course, 
im t, when such corrosive action is known to be taking 
place, that everyone interested in or responsible for the efficient 
maintenance of the plant should have full knowledge of the 
facts, so that the condition of the plant can be appreciated, and 
| that all the parts likely to be affected should be thoroughly 
| examined at frequent intervals. Considerable improvement in 
those respects is highly desirable at these works, and it is advis- 
| able that such questions as the examination of and repairs to 
or renewals of pipes and other fittings should not be left to the 
decision of subordinate officials. 
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Railway and Road Matters. 





Tex Isle of Man Railway Company is following the 
example of the British and Irish railways and is acquiring 
an interest in two omnibus companies. 


THE new junction and signalling at Sutton, for the 
Wimbledon and Sutton Railway, were opened on Sunday 
last, the 13th inst. This, for the present, is only for con- 
struction purposes, but it suggests that the line will shortly 
be opened. 

THE position of managers to the Cheshire Lines Com- 
mittee, vacant by the removal of Mr. A. P. Ross to the 
London and North-Eastern as chief stores superintendent, 
is to be filled by Mr. 8S. T. Burgoyne, assistant goods 
manager for the North-Eastern area of the latter company. 

THe Railway Clearing House is a legal body which, 
under 13 and 14 Vict. c. 33, was given powers to prosecute 
or defend actions or sults or to take other legal proceedings. 
It therefore has a chairman who, until his death in May 
last, was Mr, E. R. Turton, a director of the former Midland 
Railway. The new chairman is Sir Francis Dent, a director 
of the thern Railway and, at one time, general manager 
of the South-Eastern and Chatham. 


At a Conference on October 11th between re ta- 
tives of the railway companies and of the three railway 
unions, it was agreed that the latter should recommend 
that the men accept a continuation of the 24 per cent. 
reduction of wages for a further six months, +.¢., until 
May 12th, 1930. It was further agreed that during the 
six months following that date no general —— to 
vary pay or conditions shall be made by either side. 


A REPORT from Cologne states that satisfactory trials 
with a so-called “ propeller locomotive "’ have recently 
been carried out on a section of railway between Burgwedel 
and Celle in Hanover, the section on which Fritz Opel 
experimented with his “ rocket "’ car. The “ locomotive ” 
is reported to be not unlike an armoured car in appearance, 
and to have a propeller at each end, driven by two motors, 
each of 250 H.P. It is stated that the speed attained 
during the trials approximated to that of an ordinary 
steam locomotive. 


A DEPUTATION has recently waited upon the Southern 
Railway Company to complain about Clapham Junction 
Station. It must be admitted that the approaches from 
the lower level are bad, but that the station itself is quite 
modern, as both the “South-Western” and “ Brighton” 
sides have been rebuilt during the present century. A 
factor in the situation is that the West London Extension 
Joint Committee—which includes both the London, Mid- 
land and Scottish and the Great Western—owns some of 
the lines on the south side of the station. 


Ow account of the close proximity of the sea to the 
Okhamandal section of the Jamnagar and Dwarka Rail- 
way, @ portion of the line from Kuranga to Okhaport, 
a distance of 37 miles in the Baroda State territory, the 
salty atmosphere has, says Indian Engineering, a constant 
corrosive effect on the rails and fastenings. At certain 
places this atmospheric inclemency has weakened the 
permanent way to such an extent that restriction on speed 
of train services passing over them had to be imposed. A 
scheme to renew the whole section with heavier rails— 
60 Ib.—has been formulated and the track is scheduled 
for renewal at the rate of 4 miles a year, so that the 
renewal can be entirely completed within a period of ten 
years. The first two years’ instalments of materials for 8 
miles have been ordered from England and the work will 
be carried out on arrival of the materials. 


AccorpinG to the 1928 annual report on railway acci- 
dents—Cmd 3379—there were, during that year, 218 
accidents of all kinds at level crossing, in 79 of which there 
were casualties that led to 52 people being killed and 58 
injured ; in 1927 there were 194 accidents, in which 73 
cases led to casualities, and to 42 people being killed and 
47 injured ; whilst in 1926 there were 186 accidents, 71 
cases of casualties, 59 killed and 41 injured. Of the 52 
people killed last year eight were the occupants of vehicles 
passing over the crossing, and of them three were killed 
at public road level crossings and five at occupation cross- 
ings, whilst two were railway servants—presumably cross- 
ing-keepers. The remaining 42, or practically 80 per cent. 
of the total, were pedestrians, and of them 20 were killed 
at footpath crossings. As far as the responsibility of the 
railway companies is concerned, the most important 
feature is the public road level crossing. There were 
26 accidents at such crossings, and they led to 18 persons 
being killed and 12 injured ; 14 of the killed and three of 
the injured were pedestrians. Seven of the 26 accidents 
were caused by lack of proper caution by road vehicle 
drivers, and in only three cases were railway servants at 
fault. 

British railway companies were going through a very 
humiliating time in the matter of railway accidents just 
a year ago. On October 9th, by the serious neglect of a 
signalman and, to a lesser degree, of a driver there was 
a head-on collision between two passenger trains at New 
Tredegar, by which one passenger was killed. Three days 
later a passenger train was overpowered when ascending 
the heavy gradient in Cowlairs Tunnel, outside Queen- 
street Station, Glasgow, and it ran back and collided with 
a train of empty carriages which, by an error on the part 
of the signalman, had been admitted into the tunnel. Four 
passengers lost their lives on that occasion. The serious 
disaster at Charfield occurred the following day, the 13th. 
Therein fifteen mgers, one servant and one “ other 
person *’ were killed. In that case the driver of the mail 
train either missed, or ignored the distant signal and over- 
ran the home signals. Then, on the 25th, came the Din- 
woodie collision. Fortunately in that case no passengers 
lost their lives, but four enginemen were killed. That, 
once more, was caused by the error of asignalman. As yet 
the present year has had a record more in keeping with 
the standing of British railways in this respect, as the 
only train accident in which passengers lost their lives was 
that at Ashchurch on January 8th. We make this remark 
without any boast and touch the biggest piece of wood 
conveniently at hand, because one never knows how soon 
a good record may be broken. Even last year, with its 
sad tale, went within three days of the end of the first half 


Notes and Memoranda. 





Accorpine to the Aluminium Beratungstelle, Berlin, 
W. 8, aluminium powder is quite suitable for the produc- 
tion of bituminous paints. A representative composition 
is given as 50 per cent. dehydrated tar, 20 per cent. crude 
benzol, 20 cent. toluol, and 10 per cent. xylol; 250 
grammes of aluminium powder are added to the litre of 
this paint. The colour is said to be most suitable for 
rough surfaces. 


Unixke paints, asphalt emulsions may, according to 
L. Kirsehbraun, be made totally so that they 
may be transported long distances in large drums without 
any danger of settling out. The material can be mixed 
with cement, acids, salts, other electrolytes, fibres, pig- 
able f ns badogrs zs st onelionthah a h leek 

or tt o ication, such as spray, trowel, 
heating and it is only necessary to permit the coated 
material to lose its water by evaporation. The dried coat 
left is irreversible, that is, it will not re-emulsify when 
placed in water. It will adhere to surfaces to which 
asphalt generally adheres, and to others such as water- 
wet surfaces, cement and wood. 


Wirn the development of cyanidation including fine 
eerie Soll 6 328 SEEN, Case bb eee see 
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precious metals. though in many cases this may be 
justified, an exception has been noted in experiments 
conducted at the Rare and Precious Metals Experiment 
Station of the United States Bureau of Mines, Depart- 
ment of Commerce, in co-operation with the University of 
Nevada, at Reno, Nevada. A mine near Virginia City, 
Nevada, milled a very low-grade gold ore by cyanidation, 
allowing seventy-two hours for the treatment period. 
Profit depended on milling increased . This was 
accomplished by eliminating the colloidal slime through 
a centrifugal classifier. Late experiments show that after 
the coarse gold is removed by amalgamation, twenty-four 
hours is a sufficient period for cyanidation. This allows 
for handling all of the increased tonnage in the present 
plant. 


Depostts of chromium on brass or iron are often found 
fault with through the results of lack of sufficient care 
in carrying out the work. The mistakes are due to the 
errors in the preliminary deposition of the nickel and not 
in the subsequent plating with chromium, according to 
Herr W. Phanhauser, in a recent issue of Chemiker-Zeitung. 
The evolution of hydrogen in the deposition of chromium 
and the absorption of hydrogen in the metal cannot be 
avoided. As the hydrogen readily diffuses from the 
chromium into the nickel, the capacity of the latter for 
the gas is exceeded. This results in brittleness, non- 
adhesion and in peeling, partly during the application 
of chromium and partly soon afterwards. us, it is 
important to deposit a nickel coating as low in hydrogen 
as possible so that the capacity of the metal for this gas is 
not exceeded by the subsequent influx of the hydrogen 
from the chromium. He therefore recommends the use 
of suitable nickel baths, giving a sufficiently strong and 
ductile product, pure in hydrogen, which is adaptable to 
subsequent chromium plating, even with the use of high 
current densities. Insufficient removal of grease from the 
brass before the application of the nickel causes blisters 
in the chromium plating. 

Accorpinec to a contribution by Messrs. G. Agde and 
M. Schnittspahn, in Brennstoff-Chemie, a series of cokes 
have been prepared by carbonising two coals at tempera- 
tures ranging from 500 deg. to 1100 deg. Cent., and at 
two different rates of heating, and determinations have 
been made of their ignition points, the temperatures at 
which they begin to reduce carbon dioxide—reduction 
point—and their adsorption capacities for hydrogen and 
carbon dioxide. The ignition points were determined by 
passing air at 15 litres per hour through 2 cubic centimetres 
of coke, of 2-3 mm. particle size, in a quartz tube, the 
temperature of which was raised 5 deg. per minute. The 
point at which the rise in temperature of the coke showed a 
sudden increase was taken as the ignition point. Certain 
of the cokes produced at 900-1100 deg. showed no ignition 
point. That was due to the presence of an insufficient 
amount of easily accessible amorphous carbon, as was 
shown by the observed relationship between the ignition 
points and the amounts of gas adsorbed by the cokes, 
which give a measure of the available amorphous carbon. 
No difficulties arose in the determinations of the reduction 
points, which uire the presence of only very small 
quantities of available amorphous carbon in order to give 
consistent results. 


Tue following quotation is taken from an article concern- 
ing low temperature carbonisation in the Iron and Coal 
Trades Review, based on yet another in the American paper 
Engineering and Finance. “The fact that among the 
many plants operating a revolving retort only the K 8G 
plant at Karnap, near Essen, has been able to outlive 
the others and pay its way is due to its very careful design 
and to its being very favourably interposed between other 
works, so that it stands as a classical example for con- 
ditions calling for the economic application of low-tem- 
perature carbonisation. The fuel treated at this plant 
consists of a finely powdered coal, having a high agglutinat- 
ing power. It is recovered pneumatically while screening 
the run-of-mine coal near the pithead before the smalls 
are transferred to the coal washery. The semi-coke pro- 
duced is screened, and the dry, cooled lumps are sold as a 
domestic fuel at a good price. The smalls of the semi- 
coke are consumed in gas producers supplying fuel gas for 
for the retort and adjacent works, while the dust remaining 
from the semi-coke is mixed with the coal and again re- 
turned to the retort. The condensed liquor separated from 
the tar with too low content of ammonia to allow its being 
worked up in a separate distilling plant, is transferred to 
an adjacent by-product coke oven plant for enriching the 
liquor used for scrubbing the coke oven gas to recover its 
ammonia. The gas developed in the low temperature 
retort is passed through dry oxide purifiers to free it from 
its content of hydrogen sulphide, and is then conducted 
to a gas holder feeding the long-distance domestic gas- 
supply mains. It is mixed in the holder with coke oven 





of the year with only one passenger fatality. 





gas, by which means its calorific value is raised.” 








Miscellanea. 





Aw Engineering Exhibition is to be held in Bradford 
from November 6th to 16th. 


ITALIAN manufacturers of fertilisers have been combined 
into an organisation having a capital of 1300 million lire. 


THE output of the Russian ore mines at 
Tshiativic is now at the rate of over 100,000 tons a month. 


THE new bridge over the Kindu River, at Kundur. 
Madras, has been opened. It has a length of 695ft. and 
cost Rs. 1,15,000. 


Tue Iceland spar mining industry of South Africa 
appetes to be developing, and the output is now worth 
about £2000 a year. 


Tue No. 2 shaft of the Tilmanstone Colliery, Kent, i« 
being sunk to reach the Millyard seam, which is expected 
to be met at a depth of s000ft 

Tx output of gold from the Belgian Congo during last 
year amounted to 4326 ki , of which 3398 kilo 
grammes came from the Kilo Moto mine. 


An arrangement has been made for the supply of some 
300,000 tons of iron ore annually from the Zungung mine 
in the Malay Peninsula to the works of the Yawata Com- 
pany in Japan. 

Proposats have been made for the development of the 
Gelliondale deposits of brown coal in Victoria by mc ans 
of distillation for the production of oil by Imperial Chemica! 
Industries, Ltd. 

THE rope for the aerial ropeway to convey coal from the 
Tilmanstone Colliery to Dover Harbour has been supplied 
by Wright’s Ropes, Ltd., of Birmingham. The total 
length of the rope is over 15 miles, and it was delivered in 
four sections. 

Tux dam across the Lerma River, near Tepuxtepee, 
Mexico, has been finished. It will impound 500,000,000 
cubic feet of water and irrigate 100,000 acres of arid land, 
besides supplying electric power. It has cost about 
10,000,000 dollars. 

Dvurine last year 1,235,000 cubic yards of dry filling 
were dumped in the Back Bay reclamation scheme at 
Bombay. It was brought a distance of about 20 miles 
by rail and cost 3annasaton. The two dredgers deposited 
1,084,588 tons of spoil, at a cost of less than 11 annas a 
ton. 

TxeE output of cement products in Canada during 1928 
was valued at 4,136,955 dollars, according to a bulletin 
issued by the Dominion Bureau of Statistics at Ottawa. 
This value was the highest ever reported for the industry, 
and was 55 per cent. above the total of 2,663,065 dollars 
reported in 1927. 

Larce electric light standards are now replacing the 
smaller type of standard at Piccadilly Cireus Station. 
Each standard gives a total of 500 candle-power, as against 
200 in the older type. They will be installed upon all 
the sites now occupied by the smaller standards on the 
lower landings. The new form of lighting fitting consists 
of a bronze column which broadens into a basin at the 
top, like a fountain, and is surmounted by a large reflector. 


A NEW company with the title “‘ Produits chimiques de 
Marly” -has; according to the Chemical Trade Journal, 
just been formed in Belgium for the manufacture of 
synthetic ammonia and fertilisers by the Claude process. 
Its capital of 150 million franes has been subscribed to 
the extent of 75 million francs by the Société Financiére 
et Chimique de I’ Industrie du Gaz, and of 25 million francs 
each by the Belge de |’ Azote, the Pont-Brule, and the Caisse 
Centrale du Boerenbond undertakings. 


ACCORDING to a recent report, the value of the electrical 
machinery and apparatus imported into Poland during 
last year amounted to £2,883,850, as compared with 
£2,164,550 in 1927. The trade is largely in German hands, 
that country being credited with 55 per cent. of the 
imports, the remainder being divided, in the following 
order, between Sweden, Austria, Holland, Switzerland. 
France, Czecho-Slovakia, Hungary, Belgium, and Creat 
Britain, the British share, however, being only 1-1 per 
cent. 


A meEssace from Stockholm reports that the L. M. 
Ericsson Company in Italy has obtained an order for the 
conversion of the telephone exchanges at Venice and 
Padua into automatic exchanges. At first provision will 
only be made for 10,000 subscribers in each town, but con- 
siderable enlargements will be possible. The new ex- 
changes will be equipped by the Stockholm works in 
collaboration with the works of the affiliated company in 
Rome. The southern zone of the Italian telephone system 
has already been equipped with the Ericsson automatic 
system, and the same company has supplied material 
to several concessionnaires in the second zone. 


Tue Mines Department announces the issue of the 
report of Mr. F. H. Wynne, H.M. Deputy Chief Inspector 
of Mines, who was appointed by the Secretary for Mines 
to conduct a formal investigation into the causes and 
circumstances of the inrush of water which occurred on 
January 17th at Maryhill Colliery, Kidsgrove, North 
Staffordshire, by which three persons lost their lives. The 
report establishes the fact that an opening was inadver 
tently made into the adjacent workings of an abandoned 
colliery, and Mr. Wynne discusses at length how that may 
have occurred. He makes certain recommendations 
regarding plans of abandoned mines with a view to avoid 
ing a similar accident in future. 


A STATEMENT received from H.M. Senior Trade Com- 
missioner in Canada shows the total number of registra- 
tions of motor vehicles in the Dominion during 1928 to 
have been 1,076,819, of which 921,395 were of passenger 
cars. Registrations in Quebec included 124,080 cars 
and 21,747 commercial vehicles, and in New Brunswick 
25,064 and 2668 respectively. In Nova Scotia 7609 new 

nger and commercial vehicles were registered, making 
the total 34,909, of which 30,371 were commercial. 
Licences were granted in Prince Edward Island for 4952 
cars and 444 trucks. During the twelve months ended 
March 31st last 118 passenger vehicles, 44 trucks and 
15 tractors were registered in Yukon Territory. 
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An Economist on Research. 


Many are they who have written upon the 
co-ordination of research ; but they are nearly all 
scientists. Their object has been to avoid unneces- 
the. overlapping, and their aim has always been 





the furtherance of science. It is well perhaps that | 

|researchers should think in terms of physical | 
| science, that they should devote themselves wholly 
|to the attainment of results and not trouble their 
| heads about economic effects. The best results are 
attained by singleness of purpose. The scientific 
researcher who was continually asking himself, 
‘Ts it worth while ?”’ would lose interest and 
enthusiasm for his work, and in the end would leave 
the world the poorer. How often has it happened 
that the incredibly useless discoveries of one gene- 
ration have become the organs of advance in the 
next? But if we must leave the researcher to do his 
own work in his own way with a happy disregard 
to economic effects, it is a very different matter 
when we come to the application of his discoveries. 
At that point a study of economics is essential. 
It is said that long before Taylor-White high-speed 
steel was introduced, Mushet had discovered a 
similar material, but had deliberately suppressed 
it because it would have interfered with a well- 
established business in the steel that goes by his 
name. It is not difficult to believe that he would 
have had the great majority of machine tool 
builders on his side. They had no desire to see al 
their designs made useless and themselves forced 
to reorganise their business to suit the new con- 
ditions. Furthermore, many of the users would 
not have welcomed a material that made their plant 
antiquated and involved them in a new race with 
their competitors. But supposing that someone 
with a longer view had been able to see all the 
possibilities, to sum them up, to cancel here and 
multiply there, is it not easily conceivable that he 
would have said, “The interests of the whole 
manufacturing industries of the kingdom will be 
better served by the introduction of this new steel 
than by its suppression ”’ ? 

It is on these lines that Sir Josiah Stamp wrote 
the Inaugural Address which he delivered to the 
Institute of Transport on Monday last. His sub- 
ject was not machine tools, but his arguments were 
of the same nature. His ideal may best be expressed 
by a quotation : ‘ The seen is always so much more 


necessarily so potent, and if it is utopian to think 
of a single-minded ideal control free from bureau- 
tic disadvantages expending the whole capital 

oy teanaport in the most advantageous way in 
ransport, it is still more utopian to think of that 
economic mind going beyond what would be the 
most favourable balance sheet and profit and loss 
account for itself, into making sacrifices inside its 
own activities for the sake of the larger good 
beyond itself, especially when such larger good is 
intangible. I fear, therefore, that the question 
of the greater public advantage from the accumu- 
lation of capital as a whole, is too distant a dream 
for us now. We must learn simpler lessons first.” 
But if it is fruitless to dream upon an ideal which 
only a super-Duce could hope to realise, there are 
abundant reasons, as Sir Josiah shows. why a 
greater effort to effect co-ordination in the whole 
field of transport should be attempted. The case 
of locomotives and bridges is obvious. For years 
the chief mechanical engineer went on designing 
locomotives with a recognised amount of hammer- 
blow, and for years the civil engineer went on build- 
ing bridges strong enough to support the impacts. 
The report of the Bridge Stress Committee has 
shown that almost any sums expended upon the 
search for means of reducing hammer-blow would 
long since have been repaid by the saving in ex- 
penditure on bridge structures. Another case, of 
a more complex nature, is presented by Sir Josiah. 
It shows very clearly the ramifications associated 
with a suggested improvement. The case is that of 
anti-friction bearings for rolling stock. ‘‘ Iam not 
sufficiently expert,’ says Sir Josiah, “to know 
how far these mechanical improvements have 
prospects of complete ultimate success, but here 
we may notice are examples of scientific improve- 
ment on economic direction of capital. A definite 
advance in this direction may be a converse to the 
problem of locomotive design, and obviate any 
increase in weight and tractive power, with the 
possible consequent problem of further capital 
expenditure on bridges—-two very - important 
problems in cost which may well turn the scale 
against rival forms. We might imagine 
the impetus coming in the following order :—The 
| commercial side say to the operating, ‘ There must 
| be, in order to meet rival forms of traction, sub- 
| stantial reductions in rates, and these can only be 
| obtained by reduction in operating costs’; then 
|the operating experts‘ pass the buck’ to the 
engineers, ‘If we can have longer and heavier 
| trains, we can meet these demands’; but this 
becomes a question of greater engine power 
against the possible wastage of double heading, &c. 

| and the mechanical engineer passes on the problem 
| to the civil engineer by saying, ‘ We have reached 
the limit of what we can do within the existing 
gauges unless we greatly increase weight,’ and this 
being then a problem for the civil engineer to make 
his track and bridges suitable for this new demand, 
and what the cost will be. On finding this pro- 
hibitive, the problem might then be transferred 
back to the stock to see whether the required con- 
ditions can be made within a reasonable cost on 
the lines of removal of friction. But I doubt if 
much happens in this way.’ Sir Josiah goes on 
to say that he sees no reason why pressure should 
not come along mechanical lines by costing, search- 
ing out for alternatives much more than has been 
done in the past. ‘ With highly divided and 
technically distinct sciences, there has been a 
tendency, of course, for each to think of the solution 
of a financial problem only within the limits of 
itself.”’ 

With many the first temptation will be to say, 
‘** We have known all this for years ; the economic 
inter-relationship between improvements is no 
new thing.” Quite true; but there are many old 
things, good and desirable things, which fail to 
gain recognition until they are crystallised for 
by a master mind. This is a case in point, and it 
may ‘well be that the matter will, now that it has 
been presented by an eminent economist, receive 
the attention for which it has so long waited. In 
this work, as Sir Josiah pointed out, the Institute 
of Transport can play a most useful part. Owing 
to the breadth of its interests, it can help to break 
down those watertight compartments which have 
contributed in no small measure to the perpetuation 
of that lack of co-ordination which has hampered 
progress, led to unnecessary expenditure, and 
deprived the country of facilities for transport 
which it might have enjoyed. 
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Shipbuilding at Home and Abroad. 


Dvurine the post-war years, it has, on more than 
one occasion, fallen to our task to analyse the 
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British industrial development contributed to its 
suecess, and which have enabled it to gain and to 
maintain a leading place in the world’s ship- 
building and engineering industries. The future 
welfare of Great Britain’s industries depends, we 
have pointed out, upon a close examination and 
economic evaluation of her natural resources and 
her methods of manufacture, which alone will 
enable her to compete successfully with the younger 
industries of other countries. It was with the con- 
sideration of such subjects that Colonel Sir James 
Lithgow occupied himself in his recent presi- 
dential address to the Institution of Engineers and 
Shipbuilders in Scotland. Sir James is an expe- 
rienced and successful shipbuilder, and he is 
closely acquainted with the conditions under 
which the Clyde and West of Scotland industries 
are carried on. His main pleas were for a clearer 
recognition of the true economic world value of 
engineering and shipbuilding manual labour, and a 
larger place in the present scheme of things for 
enlightened works and yard management. He 
rightly pointed out that there was scarcely a yard 
or works in the older established industrial dis- 
tricts to-day in which a manager might make a 
rearrangement in working methods, or try an 
experiment, without the feeling that in doing so he 
would bring into play forces which had no real 
interest in the work in hand, in the welfare of those 
doing the work, or the manner in which the ulti- 
mate sale of the work might be effected. Real help 
would come, he suggested, from an agreement 
which would allow the management a larger share 
in the running of our workshops. 

During a recent visit to Italy with the members 
of the Institution of Naval Architects we had an 
opportunity of observing for ourselves the outcome 
of newer methods in shipbuilding which for some 
years have been employed in Italian yards and are, 
we believe, instrumental in producing an efficiency 
which is undeniably enabling Italian shipbuilders 
to compete successfully against us in the world’s 
markets. These methods are seen at their best in 
the new Monfaleone Shipyard, near Trieste, at 
which much of the pioneer work was done by one 
of our own shipbuilders, Mr. James Stewart. The 
principal difference in methods seems to be that 
practically the whole of the skilled work is carried 
out in the mould loft. The technical staff of this 
department, by the aid of accurate geometrical ex- 
pansion, is able to give complete instructions for the 
marking out, punching, drilling, and bending of 
plates, which can then pass directly to the ship with- 
out the necessity for elaborate template work. The 
shell is built up on shores, and each plate automati- 
cally takes its proper place in the structure, to which 
the bulkheads, frames and decks—often partly 
assembled-—are subsequently added, thus serving 
to fair the whole structure. Doubt has often been 
expressed as to the “ fairness ” of the rivet holes 
which is attained by such a method. We’ were, 
however, able to satisfy ourselves that the accuracy 
was fully equal to that obtained with older methods, 
and this view was confirmed by shipbuilders who 
were present. We were given to understand that 
the cost per ton of the steel structure complete, 
including riveting, caulking and water testing, is 
fully 50 per cent. below the cost of similar work in 
our own country. Other advantages which Italy 
undoubtedly enjoys include a better climate, lower 
living costs, cheaper raw materials and less taxa- 
tion, while throughout all the yards and engine 
shops there is a spirit of team work, which adds 
much to the competitive power of Italian industry. 
While we may express with sincerity our admira- 
tion for the enterprise and ordered prosperity 
which is so characteristic of present-day Italian 
industry, our immediate task is with our own works 
and at our own doors. We must face the industrial 
conditions as they exist in Belfast, Glasgow, New- 
castle and Birkenhead, to name only a few of our 
shipbuilding centres. In the past few years note- 
worthy progress in labour matters has been made 
possible in the shipbuilding industry by the wise 
co-operation of the Shipbuilding Employers’ 
Federation and the leaders of the shipyard unions. 
It is to that spirit of co-operation and understanding 
that we owe the common inquiry into industrial 
methods and the basis for further progress which 
has recently been made possible by the fixing of a 
uniform national time rate for skilled plain time 
workers and unskilled workers. 

At the present time, when the ironworkers in the 
shipbuilding industry are seeking a further advance 
in wages, would it not be possible to reconsider all 
our methods in the departments of our shipyards 
above referred to, with a view to obtaining a more 
economical and increased production which alone 


hitherto for home and foreign orders? Another 
factor must also be borne in mind. As Sir James 
reminds us, we cannot pretend that our industrial 
organisation is satisfactory unless it is such as to 
encourage the establishment of new works and 
industries to take the place of those which, in the 
ordinary course of development, will decline. It 
seems very likely that, as in the steel industry, a 
further consolidation of shipbuilding interests will 
eventually take place, and that in consequence we 
shall have fewer but more economical yards. In 
such an event it is most important for the industrial 
areas concerned to establish conditions which will 
enable the yards to attract orders by the quotation 
of favourable prices. 
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Pitman’s Technical Dictionary of Engineering and 
Industrial Science. In seven languages—English, 
French, Spanish, Italian, Portuguese, Russian, 
and German. Four volumes: (1) A—D.E.C; 
(2) D.E.C—KNU; (3) LAB—RIB; and (4) 
RIB—ZON. Compiled by Ernest S.Later, 
M.1.E.E., M.I. Mech. E. London: Sir Isaac 
Pitman and Sons, Ltd. Price £2 2s. net per 
volume, or £8 8s. net for the set. 

WE are told in the preface that this Dictionary “ is 

the work of many men and many years,”’ and we can 

well believe it, for it is a wonderful production. We 
are also told in the preface that “in particular is 
it the work of the last ten or twelve years, which have 
seen such revolutionary advances in engineering and 
caused such vast additions to technical nomenclature 
that few of the dictionaries compiled twenty years 
ago or more are of much practical assistance. As 
between then and now a whole battalion of machines 
for doing so-and-so—expressed in three or four 
words apiece—have each been given a one-word 
name.’” We make this quotation because it so aptly 
expresses the central idea round which this work 
has evidently been built up. The changes which 
have been made in, and the additions which have 
been made to, foreign technical nomenclature during 
the last ten years or so have, indeed, been pro- 
digious, and nowadays it is quite common to come 
across words and phrases which find no place 
in any hitherto existing dictionaries or phrase books. 

The present work has been planned to make good the 

deficiency, and, so far as we have been able to test it, 

it has gone a long way towards achieving that object. 

From the title page we gather that Mr. Slater has 

worked in collaboration principally with Messrs. 

E. Lebreton (Paris), F. P. Verhaeghe (Turin), R. 

Cobb (Buenos Aires), Dagnino Maltes (Salamanca), 

F. Martinho (Rio de Janeiro), A. Levine and H. 

Ledward (Russian section), and H. A. Machen (German 

section). The partnership has had most happy results. 

Let us now particularise the contents of the 

volumes. The first, after the preface from which we 

have quoted, contains, to begin with, a chapter of 
acknowledgments of the sources which have been 
tapped in the compilation of the dictionary. Then 
comes a chapter on “ Abbreviations, explanatory 
terms, genders, and orthography.” Then, before the 
dictionary proper begins, there follow five sections, all 
of which are intended to help the would-be translator 
in rendering English into one or other of the foreign 
tongues with which the work is specially concerned. 
Section I. discusses the art of technical translation, 
and is extraordinarily interesting. EXmphasis is put 
upon the fact that, in order accurately to translate 
technical matter from one language to another, it is 
vitally necessary that the translator should know 
intimately the point of view from which the foreigner 
will regard the subject under consideration, as well 
as the idioms which he will employ in describing it. 

As explanatory examples, the following—among a 

number of others—are given. In seeking to translate 

into French “‘the lowness of the frame from the 
ground,”’ the Englishman, it is pointed out, is tempted 
to waste time in considering what is the French for 

*‘lowness.”” The Frenchman, however, actually 

approaches the matter from the other direction. He 

writes “‘le peu de hauteur du chdssis au-dessus du 
sol.”” One race thinks of how low a thing is, while 
the other thinks how high it is. Then again, where 
we should talk of “‘ making a rail of such stuff as to 
give it as high a conductivity as possible,” La Société 

Alsacienne in one of its publications says, when 

seeking to convey the same idea, “‘ Sa composition a 

été étudiée de maniére a obtenir une résistance électrique 

aussi faible que possible.” In other words, the French- 
man thinks in terms of resistance, the Englishman 
in terms of conductivity. The terms are, of course, 
interchangeable, and if the English were to be trans- 
lated literally into French, the Frenchman would 
understand perfectly what was meant. But, if called 
upon himself to discuss conductivity, he would do so 
in terms of resistance. To give just one final example : 

Whereas an Englishman would say “It is the 

cheapest,” the Frenchman would nearly certainly say 

** O’est la moine chére.”” 

It is this difference of point of view which renders 





will enable us to compete more successfully than 





absolutely faultless translation of one language into 


another so intensely difficult. The ideal, of course, 
is that engineers of the two races, with wide experi- 
ence, should collaborate in the translation, but as 
that is seldom, if ever, possible for financial or other 
reasons, the dictionary aims at affording assistance 
by pointing out pitfalls to be avoided, and by endea- 
vouring to give the would-be translator some idea of 
the “atmosphere,” if we may so express it, or the 
“point of view” of the language into which he 
desires to translate. The advice given should cer- 
tainly prove to be most helpful. 

Section II. is concerned with “ Alternatives, 
Refractory Idioms, and Peculiar Phrases,” and it is 
extraordinarily informative. All sorts of interesting 
matters are dealt with and the data given will un- 
doubtedly be found useful. 

Section III. deals with English words—some of 
them untranslatable—which have been adopted in 
other languages, and advice is given as to when to 
use and when to avoid them. 

Section IV. is devoted to a discussion of “‘ Mecha- 
nical Motion, Relation, Position, Cause and Effect,”’ 
as expressed by the idiomatic use of prepositions and 
common phrases. Some special phrases used in 
advertising are also included. These matters are 
dealt with for each of the six languages separately, 
and the subject is treated in a manner quite different 
from anything that we have previously met with. 
The accuracy of the knowledge of the compilers of 
the dictionary, and the efficient way in which they 
have collaborated, are much in evidence, and this 
section will undoubtedly prove of great service. 

Section V. claims to be a “Guide to Common 
Engineering Abbreviations,” and it contains, in 
addition, technical and scientific signs, contract 
conditions, specification matter, symbols, engineering 
slang, shop terms, &c. It is pointed out that the 
terms and abbreviations used in specifications are 
sometimes a source of sore perplexity to the trans- 
lator. ‘“‘ Abbreviators, we read, are sometimes so 
specialised and so wrapped up in their own one pet 
idea that they seem to imagine that there is no other 
branch of engineering entitled to abbreviate.” Un- 
fortunately, the same abbreviation is used for several 
different things. Thus :—‘“‘c.c”’ may mean concentric 
cable ; choke coil ; cross compound ; cotton covered ; 
continuous current ; or cubic centimetre. Then, too, 
the letter “‘s ” is variously used to designate single ; 
self ; section ; spherical ; standard ; service ; screw ; 
sheet ; street ; steel ; steam ; surface and other things. 
Similarly, “‘g”’ is employed to indicate gas ; gauge ; 
gear; gap; galvanize ; grate; gravity, and so on. 
A warning is given that it is particularly dangerous 
to guess wildly as to which particular meaning is 
attachable to any particular abbreviation, but it is 
suggested that when the only alternative may be 
the writing to, say, South America, and awaiting a 
reply, the possibilities of the case, having regard to 
the branch of engineering being referred to, may 
reasonably be taken into account. With so much 
by way of reservation, the dictionary puts forward its 
list of abbreviations, and it appears to be very fairly 
complete. We note that B.T.U. for Board of Trade 
Unit is given separately from B.Th.U. for British 
Thermal Units, and it would be well if everyone would 
always observe the same differentiation. The only 
criticism we would offer is that the nowadays-accepted 
methods of writing electrical abbreviations, rather 
than those formerly in use, should have been given. 
Thus :—k.v.a.—as in the list—is now written kVA, 
while k.w. is written kW. We note, too, that kWh, 
an abbreviation for “‘ kilowatt-hour,” which is in 
frequent use, has been omitted. 

These five sections occupy 62 pages of the book, 
and they constitute a novel feature which undoubtedly 
enhances the value of the work as a whole. 

We now come to the main subject of the book—the 
Technical Dictionary itself, and the first impressions 
made on the mind are the clearness of the type and 
the excellence of the arrangement. Each page is 
divided into four columns, each column being just 
over an inch and a-half wide. The columns of each left- 
hand page are allotted to English, French, Spanish, and 
Italian—reading from left to right. The columns 
of each right-hand page are, similarly, apportioned 
to English, Portuguese, Russian, and German. Thus, 
the English word or expression of which it is desired 
to ascertain the foreign equivalent appears on each 
page—a commendable arrangement which consider- 
ably facilitates the finding of what is required. It 
is so much easier to carry the eye over three than 
over seven columns, as would be necessary were the 
English only to find a place on the extreme left-hand 
side of an opening. The root word—so to speak—is 
printed in large black-faced capital type, which 
readily catches the eye; developments or applica- 
tions of it are given below in smaller plain type. 
Let us give one example. Take, for instance, the 
word “Bell.” In the left-hand column of the left- 
hand page there is the word “ BELL.” In the second 
column is the French “ cloche (f)”’ ; next, the Spanish 
“Campana (f)”; and last the Italian “Campana 
(f).”” On the right-hand page there is first the word 
“BELL”; then the Portuguese “Sino; timbre ; 
trinco ; campainha (f)”; then the Russian equi- 
valent, which we do not attempt to copy ; and lastly 
the German “ Glockenschwengel ; Kléppel (m).” It 
may be remarked, in parenthesis, that the nouns 





in the Latin languages which are feminine are marked 








Oor. 18, 1929 


THE ENGINEER 





417 











(f); whereas the masculine nouns are not marked at all. 
Below this line there are separate lines devoted to 
“‘ Bell clapper or hammer”; “ Bell crank lever ” ; 
“Bell metal”; “Bell mouth”; &c. Everything 
is, of course, arranged alphabetically, and, at a rough 
computation, there must be between 60,000 and 70,000 
separate things dealt with. 

We have examined the book in many ways, and 
have found it, in every case we have tried, accurate 
and explicit. In using it, the searcher instinctively 
feels that the work of compiling has been done by 
technicians who really “ knew their job,” if such a 
colloquialism be permitted. In fact, we have no 
hesitation whatever in recommending the dictionary 
to those whose business entails the translation of 
engineering and industrial English into French, 
Spanish, Italian, Portuguese, or German. We have 
not the least doubt that it is equally serviceable for 
those who desire to translate into Russian, but, as to 
that, we do not feel competent to express an opinién, 

As will have been gathered from what has beén 
said, the work is “‘ constructed on an i 
bone,” to quote the words used by Mr. Slater in ‘his 
preface. Its main object is to help the English 
speaker to translate into foreign tongues, though, as 
we have proved, it can usefully be employed the other 
way round. 

It is sincerely to be hoped that the publishers may 
now see their way to publish similar dictionaries with 
‘backbones ” of at any rate some of the more fre- 
quently used foreign langauges. Really up-to-date 
technical dictionaries of foreign languages are sadly 
needed. 


Les Origines des Chaudiéres a Circulation Accélérée 


(1825-1885). By Pavuni AveustiIn NoRMAND. 
Paris: Société d’Editions Géographiques Mari- 
times et Coloniales. 1929. 


THE theme of Monsieur Normand’s book is, in general, 
the evolution of the water-tube boiler, and, in par- 
ticular, it is a tribute to the inventors who, during 
the sixty years covered by the story, laboured per- 
severingly and often thanklessly to pave the way for 
the success of the type. The obvious features of the 
water-tube boiler, namely, that it is lighter than any 
kind of tank boiler, that it is safer against explosion, 
that it responds more readily to demands for steam, 
and that it can be built of much greater capacity and 
for far higher pressures, tend to conceal its funda- 
mental difference from boilers of the tank type. 
This difference is a matter of water circulation. In 
the tank boiler, what movement of the water there 
may be is almost as indefinite and uncontrolled as in 
a kettle. A water-tube boiler, on the other hand, 
depends for its satisfactory action upon a positive 
and vigorous internal circulation, and the whole tube 
system is arranged to that end. Indeed, the term 
“chaudiére 4 circulation accélérée,””’ employed by 
Monsieur Normand, brings out more clearly the real 
characteristic of the boiler than the name “ water- 
tube.”” We are-now so accustoned to regard efficient 
water circulation as a necessary quality of a good 
boiler that it is curious to see how slowly the idea 
took root. Gurney, a Cornish surgeon of scientific 
tastes, first demonstrated the possibility of main- 
taining circulation by taking advantage of the ten- 
dency of heated and steam-laden water to rise, to be 
replaced continuously by the descent of cooler water. 
He patented a water-tube boiler embodying this 
principle in 1825. His object was to apply steam to 
the propulsion of stage coaches, and, thanks to his 
boiler, he did it with such success, that Parliament 
had to be importuned to stop him by imposing turn- 
pike charges on his vehicles, six to twelve times as 
high as on the threatened horse coaches. That 
Gurney was the true father of the water-tube boiler, 
there is no manner of doubt. He enunciated the 
principle of its action and put his ideas into useful 
practice, incidentally spending his own fortune and 
receiving treatment at the hands of his contemporaries 
—notably as regards the stoppage of his coaches and 
the refusal of the House of Lord to sanction a partial 
compensation voted to him by the House of Commons 

-which forms a discreditable chapter in the history 
of English engineering. 

Almost simultaneously with Gurney, Joseph Eve, 
an American settled in Liverpool, patented a water- 
tube boiler in terms which left no doubt that he, too, 
had grasped the essential principles of circulation. 
Jacob Perkins, the father of high-pressure steam, 
another American domiciled in England, whose genius 
as an engineer is now generally recognised, sought 
automatic circulation in 1831 by the concentric 
arrangement of tubes which, slightly improved much 
later by Field, is almost universally attributed to the 
latter inventor. Other early workers on the problem 
of the water-tube boiler were Church, Dance, Bellford, 
Matthews, and Elder, whose ideas, as illustrated by 
their patents, are lightly touched on by the author. 
An outstanding name in connection with the develop- 
ment of the water-tube boiler for marine purposes 
is that of Thomas Craddock, an ardent advocate of 
high-pressure steam in the middle of the last century. 
Craddock’s patents attracted the attention of J. M. 
Rowan, of Glasgow, who in 1855 appointed Craddock 
as manager of his works, with a view to the develop- 
ment of his inventions. His opportunity came with 
an order to build machinery for the “ Thetis,” a 
250 H.P. screw-propelled vessel of 750 tons, laid 


down by the Scott's Shipbuilding Wo1is to their own 
order. Exactly what the pair of boilers which Crad- 
dock supplied were like is unfortunately not known, 
but it is on record that they contained vertical water 
tubes, four or five inches in diameter, surrounding 
the fires and enclosed in a setting of brickwork and 
plating. They furnished steam to a compound engine 
at the then exceptionally high pressure of 115 lb. 
per square inch. The “‘ Thetis’? became famous as 
the result of a test of her machinery by Professor 
Rankine, who certified to the remarkable figure of 
only about 1-01 lb. of coal per horse-power hour, 
or something like one-quarter of that required by the 
best contemporary machinery. It has to be related, 
however, that the boilers gave trouble after a few 
months of service, and in 1861, three years after their 
installation, they were replaced by tank boilers work- 
ing at a pressure of 20 lb. only. After two years of 
collaboration Rowan and Craddock fell out, and 
Rowan appointed Thomas Horton as manager in his 
stead. This new association was fruitful both of 
‘patents and boilers, and the policy of relatively high- 
pressure steam was continued. The Rowan-Horton 
design consisted essentially of two lower drums, one 
on each side of the furnace, connected by almost 
vertical tubes with curved ends to a central steam 
drum overhead. From this steam drum, a fourth 
drum situated centrally over the furnace was sus- 
pended by tubes. The type appears to have given 
satisfaction in several vessels, but received a severe 
check by the experiences with it on the “ Prepontis.” 
This ship, famous also as marking the first applica- 
tion of the triple-expansion engine to marine work, 
was fitted in 1874 with four boilers of an aggregate 
heating surface of 8853 square feet to supply steam 
at 140 lb. pressure to an engine of about 1000 H.P. 
Their history is a sad one. The trials passed off with- 
out incident, except that for some reason which 
nobody could then explain, the water level in the 
boilers fluctuated through 5ft. or more. Priming 
was naturally chronic, and in service tube failures 
were so frequent that one or two boilers were always 
out of commission. In a single trip to the Black Sea 
380 tubes out of a total of 1400 failed by perforation. 
After a year’s working the boilers were all re-tubed, 
but on the second trip afterwards the drum over the 
fire in one of the boilers burst, and a man was killed. 
Repairs were made at Lisbon, but shortly after leav- 
ing that port another similar drum burst, also with 
fatal results. The cause of the explosions was attri- 
buted at the Board of Trade inquiry to the extreme 
fluctuations in water level, this in its turn being due 
to insufficient connection between the steam drums. 
The fault could, of course, have been easily remedied, 
but the owners had had enough experience of water- 
tube boilers, and replaced them by tank boilers at the 
reduced pressure of 90 Ib. 

It is easy, in the light of present knowledge, to 
criticise these early engineers ; but it is more just 
to realise their difficulties and to give them credit, 
as Monsieur Normand does, for the courage and 
devotion with which they blazed the trail for those 
who were to come after. The length of time that 
elapsed before the marine water-tube boiler could 
secure its position seems due, in Monsieur Normand’s 
opinion, to the negleci of the teachings of Gurney 
with regard to the necessity of arranging for a definite 
circulation of the water. Elementary as this require- 
ment now appears, it was so long in securing general 
acceptance that so well known an engineer as Scott 
Russell stated categorically before the Institution of 
Civil Engineers in 1878 that not only did he think 
circulation useless, but even dangerous. The idea, 
he said, ought to be absolutely abandoned in favour 
of the principle of allowing the cold water to be heated 
progressively as it rose from the bottom of the boiler, 
so that when it reached the surface it could at once 
take the form of steam. It is well sometimes to be 
reminded of such sayings, not with any view of dis. 
paraging their authors, but rather that they may 
serve to warn a younger generation that some of the 
oracular pronouncements of men high in the pro- 
fession to-day may appear equally foolish in the years 
to come. 

The man to whom Monsieur Normand attributes 
the greatest credit for putting the design of water- 
tube boilers once more on sound lines is the French 
naval officer and engineer, Felix du Temple, to whose 
pioneer werk both in aviation and boiler construction 
he gives considerable space. There is no doubt that 
du Temple had fully grasped the importance of water 
circulation in spite of the fact that the acutely zig- 
zagged tubes which he seemed to favour showed a 
certain want of appreciation of the conditions favour- 
able to easy circulation. His must have been a remark- 
able character, for, in addition to his distinguished 
naval and military services, he represented for some 
years a Department of France in the National 
Assembly, developed an aeroplane without knowledge 
of the previous work of Henson, and established a 
successful boiler works to construct boilers according 
to his own ideas. Thornycroft, Yarrow, and Augustin 
Normand have all paid tributes to his great share in 
the development of the three-drum “ express” 
Marine boiler, as it exists to-day. 


SHORT NOTICES. 


Chemical Plumbing and Leadburning. By E. B. Part- 
ington. London: Allen-Liversidge, Ltd. 2s. 6d.—<A very 








useful dissertation on the comparatively new art of lead 
burning by means of the acetylene blow-pipe, containing 
a number of useful practical hints. Although the author, 
naturally, concentrates most of his attention on the acety- 
lene blow-pipe, he does not ignore other forms of heating, 
or even soldering, lead. ‘ Fancy ’’ work and pipe jointing 
is also dealt with in a practical manner. 


Engineering Economics. By T. H. Burnnuam. London : 

Sir Isaac Pitman and Sons, Ltd. 1929. Price 10s. 6d. 
—tThis is an elementary and sketchy book, designed by 
the author as an introduction to various aspects of the 
subject, which may be studied in detail in specialised 
treatises. It gives an outline, rather faint, of economic 
principles and touches upon such matters as works organi- 
sation and management, advertising, standardisation, 
industrial welfare, research, and so on. It could only be 
useful to those who desire to make a rapid preliminary 
survey of a subject much too large to be handled in one 
volume. 





The Gas Air-Lift Pocket Book. By R. Stirling. London : 
E. and F. N. Spon. 1929. 5s. net.—This little book is 
concerned with the pumping of oil wells by means of the 
air-lift system, and derives its name from the fact that it 
is the general practice to substitute natural gas for air in 
such work. It is essentially a practical book, and such 
mathematics as it includes is of a simple nature. The 
author explains the differences between the use of a lift 
in raising oil and water, and points out that theoretical 
efficiency is not so important in the former case. He gives 
formule for calculating the efficiency and a large amount 
of information on the installation and working of lifts 
based on practical experience. 
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China : A New Aspect. By H. Stringer, B.A. (Cantab.), 
A.M. Inst. C.E. London: H. F. and G. Witherby, 326, 
High Holborn, W.C.1. Price 12s. 6d. net. 

Reorganisation of New Locomotive Works : London, Mid 
land and Scottish Railway. London: The Railway Engi 
neer, 33, Tothill-street, S.W.1. Price 15s. net. 


Egyptian Government—Minisiry of Public Works, 
Annual Report for the Year 1924-1925. Part I. Cairo: 
** Sale Room,” Ministry of Finance. Price P.T.20. 1929. 


The World, the Air and the Future. By Commander 
Sir Dennis Burney, C.M.G., R.N. (Retd.). London: 
A. A. Knopf, Ltd., 37, Bedford-square, W.C.1. Price 
21s. net. 

A Schedule System for the Control of Operations in Work- 
shops. By H. H. Saunders, M.B.E., A.I. Mech. E. Cal- 
cutta : Government of India, Central Publication Branch. 
Price 10d. net. 

This Age of Plenty : Its Problems and their Solution. By 
C. Marshall Hattersley, M.A., LL.B. London: Sir Isaac 
Pitman and Sons, Ltd., Parker-street, Kingsway, W.C. 2. 
Price 3s. 6d. net. 

Fagades of Buildings, Fronts of Old and Modern Business 
and Dwelling-houses. Five hundred illustrations collected 
by Werner Hegemann. Ltd., 
154, Fleet-street, E.C. 4. 

An Inquiry into the Method of Preparation of Periodic 
Financial Returns on the Railways of Great Britain, Egypt 
and Palestine. By Major H. W. Wagstaff, M.C., R.E. 
Calcutta: Government of India, Central Publication 
Branch. Price Is. net. 


London: Ernest Benn, 
Price 42s. net. 








SIXTY YEARS AGO. 





A curious form of hydraulic propulsion for ships was 
described in our issue of October 15th, 1869. It was the 
invention of Mr. H. M. Lefroy, of Fremantle, West 
Australia. The water was expelled through an orifice in 
the stern of the vessel from a tank or cylinder carried 
inside the hull. The tank was maintained full of water 
by means of a supply pipe opening into its bottom and 
provided with a non-return flap valve. The expulsion 
of the water from the tank was achieved by admitting into 
the tank above the surface of the water a supply of hot 
compressed air. This supply of hot air was derived from 
a boiler consisting of a completely closed egg-shaped vessel 
fired through an opening provided with a sealed door. A 
pipe was led from this vessel to the top of the water tank. 
The interior of the vessel was fed by a pump with a supply 
of air under a pressure of about 751b. Part of this air 
was used to support the combustion of the fuel. The 
surplus air, mixed with the products of combustion, was 
led to the water tank. After the water in the tank had 
been discharged down almost to the level of the orifice in 
the stern the air supply pipe was closed. A fresh supply 
of water was then admitted to the tank, and in rising 
therein expelled the expanded air and furnace gases 
remaining from the previous action through an outlet 
pipe which was opened simultaneously with the closing of 
the air supply pipe. Surrounding the vessel or furnace 
chamber in which the air was heated was a similar but larger 
vessel. The space between the two shells was partially 
filled with water and served as a steam generator for 
supplying steam to an engine which drove the air com- 
pressor. The fuel to be used was coal, but how it was to 
be introduced into the sealed furnace without interfering 
with the maintenance of the air pressure therein was not 
explained. Had Mr. Lefroy used oil fuel, experiments on 
the burning of which under boilers had at that date been 
begun, there might have been a chance of his idea being at 
least a practical suceess. It bears, it may be pointed out, 
some relationship to the Humphrey pump. The inventor 
made extensive claims for the advantages that his 
“* pneuma-hydraulic ’ propeller system would secure. 
Chief among them was one for a vast economy of fuel. 
Mr. Lefroy, impressed by Joule’s investigations, argued 
that the nine-tenths of the “ caloric * which in an ordinary 
engine was carried away uselessly up the chimney in the 
boiler gases would in his invention all be utilised for the 
production of work on the ejected water. 
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Motor Show at Olympia. 
No. L. 


THE annual exhibition of motor cars, which is pro- 
moted by the Society of Motor Manufacturers and 
‘Traders, opened yesterday at Olympia. Judging from 
information obtained in advance from some of the 
manufacturers, and from a cursory inspection, we 
think that the exhibits will be found to compare 
favourably with any of their predecessors, both as 
regards quality and prices. It would, in fact, appear 
that the prices of British cars have now reached “ rock- 
bottom,’ and that the tendency in the future will 
be for them to rise. One of the most noteworthy 
features of this year’s Show is the further increase 
in the number of six-cylinder models, which are now 
built by all the principal firms, some of which, such, 
for instance, as the Armstrong-Siddeley Company, 
have given up the production of four-cylinder cars 
entirely. There are other manufacturers who are 
turning their attention to the eight-cylinder car at 
prices which show little or no advance on those of 
the “* sixes.” 

All that concerns the appearance of cars will be 
found to be improved, and, in order to popularise 
the closed bodies, sliding roofs will be more general 
than hitherto. Fabric bodies, unsplinterable glass, 
shock absorbers and fenders will all be outstanding 
features in the forthcoming year amongst British 
builders. In bodywork, there will be found many 
refinements and improvements in the details, such, 
for instance, as pneumatic cushions, adjustable seats 
and chromium plated fittings. There promises also 
to be an extended use of ply wood for certain types 
of body, combined with fabric for the panels. 

Central lubrication systems will be more general 


principal chassis bearings. This 


arrangement has been made in the surfaces of our roads during 


operates very well as far as it goes, but it leaves quite recent years that more attention has not been paid 
a number of the most inaccessible points of the chassis | to alterations in methods of spring suspension, especi- 

















Fic. 3-25 H.P. ENGINE 


still to be dealt 


vacuum in the induction manifold or 

















Fic. 1 


than in the past. They replace the ordinary grease 
pump and nipples to a large extent. One system 
with which we have had practical experience embraces 


25 H.P. WEYMANN SALOON -DAIMLER 


or air pressure. Provided the liability 


with by means of the grease gun. 
There are other lubrication systems operated by 
by exhaust 


to chokage 
is not serious any of these systems will be gladly 
welcomed by the owner driver, who frequently has 


AND STARTER DAIMLER 


ally for the private or pleasure class. With one 
or two exceptions the independently-sprung wheel is 
searcely known for pleasure cars in this country. 
The Alvis and Lancia firms provide the exceptions. 
The ordinary front axle, especially when fitted with 
brakes, is found to be very susceptible to wheel wobble 
owing to the similar periods of vibration, both fo: 
criss-cross and parallel movements. On the other 
hand, independently-sprung front wheels rise and 
fall always in the same vertical plane, and should 
either wheel wobble through any cause, its movements 
are not transmitted to the other wheel, since there 
is no direct connection as in the case of the ordinary 
front axle. The provision of independent springs 
for the rear or driving wheels would doubtless provide 
better all round adhesion, and a corresponding absence 
of wheel spin, but this system would generally necessi- 
tate the use of universal joints in the transmission 
system to accommodate the independent movements 
of the rear wheels. There are, however, compensating 
advantages, and on the Continent more thought 
seems to be given to this branch of motor vehicle 
design than has been given by British builders, especi 
ally those who manufacture commercial vehicles. 

In the foregoing remarks we have outlined a few 
of the principal lines of development as evidenced by 
the present Show. There are other points to which 
we shall refer after an opportunity has been afforded 
of inspecting the exhibits more closely. 

We will now proceed to give a brief description of 
some of the exhibits. 

DAIMLER. 

In order to cater for the owner driver, more especi- 
ally than has been done in the past, the Daimler Com 
pany is introducing a new car which is intended to 
be as free as possible from the necessity for time or 
labour to maintain it in perfect running order. In 
the new 25 horse-power car, of which we give several 
illustrations—Figs. 1 to 5—there is no departure 
from the established practice of the makers, but new 

















a pedal-operated oil pump which draws its supply 
of lubricant from a small tank under the bonnet, 
forces a predetermined quantity to the 


and 





Fic. 2—CHASSIS OF 25 H.P. CAR--DAIMLER 


not the time and less inclination to attend to these 
very essential points. 
It is probably due to the great improvement which 





features of modern automobile practice have been 
adopted. The engine is, of course, of the sleeve- 
valve type, with six cylinders 81-5 mm. bore by 
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114 mm. stroke, a capacity of 3568 c.c. and 24-7 h.p. 
R.A.C. rating. The crank shaft has seven bearings, 
and is fitted with the Lanchester vibration damper. 

















FiG. 4--SECTION OF DAIMLER ENGINE 


lhe sleeves are of steel, and are operated by an 
excentric shaft fitted with a balancing device. The 
cylinders are en bloc, and, like the cylinder heads, 
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priming device for cold starting together with an oil- 
cooling radiator. The priming device depends for 
its automatic action upon the viscosity of the lubricat- 
ing oil, and it does not operate when the oil is warm. 
In order to show when the oil pressure is insufficient, 
an automatic warning light appears on the instru- 
ment board. The carburetter is of the multiple- 
jet type, and the induction manifold is fitted with a 
hot spot and petrol mist injector for easy starting 
from cold. Ignition is by means of a coil and an acces- 
sible distributor, and the timing is automatic accord- 
ing to the engine speed, with supplementary hand 
control on the instrument board. The latter is a 
refinement which will enable the engine to conform 
to exceptional conditions, such as when very slow 
running on top gear is required. 

In the sectional illustration of the engine, Fig. 4, 
attention may be called to the oil pump in the crank 
chamber. It is driven by spiral gearing from the 
excentric shaft that operates the sleeves. Another 
feature of the engine is the novel arrangement of the 
inlet manifold. Practically all inlet manifold systems 
hitherto have been characterised by a carburetter 
feeding the middle of the inlet manifold system. In 
the new Daimler “‘ Twenty-five”’ this arrangement 
has been abandoned and, instead, the carburetter 
is at the forward end of the exhaust manifold on the 
near side of the engine. The mixture passes through a 
hot spot consisting of a passage in the exhaust 
manifold across the front of the engine, where it 
makes a sharp right-angled turn into the inlet mani- 
fold, which is cast integral with the cylinder block. 
The makers point out that, with this construction, 
two important advantages are obtained. In the first 
place, the carburetter is situated adjacent to a hot 
spot, which is difficult to secure otherwise on a sleeve 
valve engine in which the exhaust and inlet manifolds 
are necessarily on opposite sides of the cylinder. The 
second advantage claimed is that a more even distri- 
bution of mixture than is usually obtained is secured. 
In the inlet manifold fed from one end, the suctions 
of the various cylinders set up a pulsating action 
which thoroughly agitates the petrol and air that 
constitute the working mixture. 

The provision of a radiator for cooling the lubri- 


fitted in the system and it can be cleaned by the turn 
of a handle. 

It is rather surprising that “‘ one shot ” lubrication 
of the essential parts has not been adopted. The 
grease gun is still required for a number of the joints, 

















Fic. 5-Ol COOLER-—DAIMLER 


but the spring shackles and brake connections have 
** silent-bloc ’’ bushes, which need no greasing. Long 
semi-elliptic springs fitted with gaiters are used for 
the suspension and the rear springs are set as near to 























Fic. 6-40-50 H.P. 


they are made are of special aluminium alloy so as to 
reduce weight and to give a high cvefticient of 
“ diffusivity.’’ 1t is found in practice that aluminium 
is particularly suited for sleeve valve engines, as no 


“PHANTOM II" 


cating oil is a step in the right direction. As will be 
seen in one of our illustrations—Fig. 5—the oil is 
circulated continuously by an auxiliary pump through 
six special gilled tubes provided on the left of the 


CHASSIS ROLLS - ROYCE 


the roal wheels as possible. Hydraulic shock 
absorbers are also provided. 
The transmission system embraces a single-plate 


fabric-lined clutch which is totally enclosed, a four- 

















Fic. 7-40-50 H.P. ENGINE AND GEAR BOX--ROLLS - ROYCE 


cylinder liner is required, since the outer steel sleeve 
is suitable for working in direct contact with the 
aluminium cylinder bore. The lubrication system 
is fully pressure fed, and incorporates an automatic 


ordinary water-cooled radiator. 
temperature of the oil is so reduced that even under 
the combined duty of high speeds and heavy loading 


By this means the 


its viscosity is maintained. A by-pass oil filter is 





speed centrally-controlled gear-box with ground 
gears, an open-type propeller shaft fitted with mech- 
anical universal joints at both ends, and the Daimler- 
Lanchester worm drive. The axles are of the semi- 
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floating type. The braking system on all four wheels 
seems very eflicient. The brake drums are virtually 
inside the wheels and the blocks are operated on 
the Dewandre vacuum-servo system with compen- 
sating gear between the front and rear brakes. In 
addition, there is a hand brake applied to a drum at 
the rear of the gear-box. It will be seen that the 
braking system thus complies with the legal require- 
ments, which is not the case where the hand brake 
merely supplements the four-wheel brakes. The 
wheel base is 11ft. lin., the track 4ft. 9in., minimum 
ground clearance 7in., and the turning circle 40ft. 


Rouus-Roycg. 


The Rolls-Royce 40-50 H.P. car which has been 
named ‘‘ Phantom II.” by its makers, embodies several 
quite new features in its design. One of these improve- 
ments consists in the use of very long underslung semi- 
elliptic rear springs supplemented by a special form 
of shock absorber. The suspension is further improved 
by the automatic lubrication of the spring leaves. 
It is claimed by the makers that the additional sup- 
port which these springs give to the rear of the chassis 
enables a redistribution of weight to be made which 
results in improved riding qualities—features that 
one would have thought almost impossible in Rolls- 
Royce cars. Another departure from earlier practice 
in this new car is the provision of a sub-frame on 
which the body is built, that isolates the coach work 
from the chassis and prevents distortion of the body. 
The sub-frame is mounted on the chassis by supports 
which have a certain degree of flexibility, and the life 
of the coachwork is expected to be greatly prolonged 
in consequence. The effect of these features is to 
provide a car of reduced height and lower centre of 
gravity, lighter weight, increased accelerating quality, 
and higher speed. 

Other new features are the unit construction of the 
engine and gear-box, and a centralised system of 
lubrication. The latter is effected by a foot-operated 
pump which forces oil to the whole of the chassis 
parts except the front and rear axles, each of which 
is lubricated entirely from one central point. The 
engine has six cylinders having a bore of 4}in. and a 
stroke of 5}in., the total cylinder volume being 
7668 cubic centimetres and the horse-power 43-3. 
The valves, as in the earlier engines, are of the vertical 
overhead pattern, operated by rocking levers which, 
in turn, are actuated by push rods from a cam shaft 
in the crank case. There are two carburetters of the 
firm’s own design, a small one for starting the engine 
and a larger one for normal running purposes. They 
provide the necessary mixture of gas and air through 
a vertical pipe which delivers the mixture into a 
horizontal induction pipe. The induction system is 
heated by the hot water from the cylinder jacket 
instead of by exhaust gases, as before. The air valve 
chamber of the carburetter is connected to the crank 
case breather, so that the fumes from the oil passes 
away through the carburetter instead of being 
emitted into the bonnet, from which only too often 
they find their way into the body of the car through 
the driving boards. This is a feature to which other 
makers are also paying more attention. In the days 
of the open, or semi-open, car the oil fumes were not 
so noticeable, but with saloon cars with low roofs it 
is very essential that all fumes should be got rid of. 

Petrol is supplied to the carburetter from a vacuum 
tank on the dashboard, and that tank in turn draws its 
supply from the main tank at therear of the car. The 
vacuum in the dashboard tank is created by an air 
pump operated from the engine and is constant at all 
speeds. The engine is fitted with both magneto and 
coil ignition, both of which have automatic and hand- 
operated devices. The range of movement of these 
two systems is different. The magneto is driven 
from the dynamo by a shaft and universal joints. The 
drive is derived from helical gearing in the engine 
timing, and there is a governor on the engine. From 
the gear-box the final drive to the back axle is by 
means of a large tubular propeller shaft with two 
universal joints and a sliding joint at the fore end. 
Alterations have been made in the braking system. 
Both sets of brakes on the rear axle operate on a 
common drum ; the pedal brakes are servo-operated. 
The radiator is fitted with shutters which can be 
opened and closed by a hand control mechanism on 
the instrument board. A plan of the chassis is given 
in Fig. 6, while views of the two sides of the engine 
are given in Fig. 7. 

(To be continued.) 








The Diversion of the River Ashop.* 


By REGINALD WILLIAM SCOTT THOMPSON, 
Assoc. M. Inst. C.E. 


Tue works for diverting the river Ashop into the 
Derwent reservoir form, so far as the headworks are con- 
cerned, the second instalment of the Derwent Valley Water 
Board’s Works. The first instalment, which has been 
describedt by Mr. Edward Sandeman, M. Inst. C.E., was 
completed in 1916, and comprised the Derwent and 
Howden reservoirs and aqueducts conveying water to 
Sheffield, Nottingham, Derby and Leicester. 

The river diversion did not form part of the original 


* Abstract of @ paper to be brought forward for discussion 
at the Institution of Civil Engineers. 
+ “ Minutes of Proceedings,” Inst. C.E., Vol. CCVI. (1920), 


scheme of the Board’s works, and it was not until 1918 
that, on account of unfavourable geological conditions, 
it was decided to abandon the proposal to construct reser- 
voirs in the Ashop Valley and the present scheme was 
devised. 

The paper describes how the Board’s catchment area 
will be ultimately utilised to its full extent, and the extent 
to which it is now being made use of by the Ashop diversion 
works in conjunction with the existing Derwent and 
Howden reservoirs. The relative cheapness of the supply 
obtained by these diversion works is referred to, and an 

ment by which compensation water can be bought 
back from the mill-owners on the river Derwent is 
described. » 4 

The Board’s catchment-area of 48 square miles lies in 
the Peak District of Derbyshire, about midway between 
Manchester and Sheffield, and has an average yearly rain- 
fall of 47in. The purpose of the Ashop diversion is to 
divert into the Derwent reservoir the whole flow of the 
river Ashop, except the largest floods, and so make it 
available for supply to the towns by gravitation. 

The river Alport, a tributary of the river Ashop, is 
diverted into the pool of the Ashop weir by a small intake 
and water-course a short distance above the junction of 
the two rivers. The river Alport, when in flood, bri 
down large quantities of stones and débris. To deal with 
this the intake has been improved, and the present form 
has been found to be a very satisfactory solution of a not 
unusual problem. 

The Ashop weir diverts both the river Ashop and the 
river Alport into the main diversion water-course. Con- 
structed of reinforced concrete on a mass-concrete founda- 
tion, it has its overflow crest 12ft. above the old river bed. 
In conjunction with the water-course which it feeds, it 
automatically discharges the balance of any river flow 
which exceeds the capacity of the water-course, and does 
this without any mechanical gear. This is achieved by 
making the under side of the roof of the first length of 
covered water-course on the intended top water-level and 
with transverse corrugations, and by the use of a “ side 
weir ’’ and screen on the channel between the weir and 
the beginning of the covered water-course. These features 
prevent a head of 1-30ft. over the crest of the weir from 
discharging any more water down the water-course than 
would pass when the water is just level with the crest. 
A length of 600ft. of crest discharges the maximum flood. 
About 2ft. of crest-length is provided for every foot of 
frontage, and at the same time the structure is economical. 

The author brings forward the results of his experiments 
on the discharge of a side weir on an open channel and 
its effect on the surface level of the water in the channel. 
A rational method of calculating the discharge found from 
these experiments and used in the design of these works is 
also briefly outlined. 

The water-course is designed to carry 217 cubic feet per 
second, or 117 million gallons per diem. It is lined with 
5-to-1 concrete and is 2}? miles long, including a tunnel 
977 yards long and a siphon of steel pipes. 

The water-course is largely uncovered and of trapezoidal 
section with a waterway 4ft. deep. The covered sections 
have a waterway 7ft. by 7ft. in cross-section with a flat 
reinforced roof and invert. 

The Ashop tunnel has a waterway of 49 square feet, but 
the section is varied somewhat for various reasons. 
Throughout the length the sides are vertical, and there is 
an arc roof. The tunnel, which passes through much 
faulted ground and part of a very large, but now stationary 
landslide, required heavy timbering throughout. 

The Ashop siphon is 273 yards long. The steel pipes 
are 6ft. in diameter and lined with cement mortar applied 
by hand. The longitudinal joints are riveted, and the 
circumferential joints are run with lead. A concrete 
bridge of two spans of 35ft. each carries the pipes across 
the river Ashop. 

The water brought by the water-course is measured by 
a Venturi flume. This consists of a stream-lined hump 
formed on the invert of the open water-course and acts 
as a stream-lined weir to which Venturi meter principles 
can be applied. The meter has been the subject of research 
by the author, and, it is believed, gives the flow to within 
1 per cent. of the true value over a range between 30 and 
217 cubic feet per second. 

The works were first put in use in October, 1928. Their 
total cost is £142,000, not including capitalised interest. 








Electric Propulsion for Passenger 
Liners. 


A PAPER on the electrical propulsion of large passenger 
liners by Mr. Eskil Berg, of the General Electric Company 
of Schenectady, N.Y., was presented at the Institute of 
Marine Engineers on Tuesday evening last, October 8th, 
by Mr. W. G. Belsey, the manager of the Marine Depart- 
ment of the British Thomson-Houston Company, Ltd., 
Rugby, who, in the absence of the author, read the paper 
and dealt with some points raised in the discussion. In 
the main the paper is a full account of the equipment and 
performance of the turbo-electrically-propelled liner 
“* Virginia,” built by the Newport News Shipbuilding Com- 
pany, and engined by the General Electric Company of 
Schenectady. This liner, which made her maiden voyage 
on December 8th last, has a length of 613ft. 1jin. overall, 
with a breadth moulded of 80ft. 3in. and a depth of 52ft. 
to the shelter deck. She has a gross tonnage of 32,800, 
with a displacement of 32,000 tons. Her rated con- 
tinuous 8.H.P. is 17,000, with a designed speed of 18 knots. 
The propelling machinery comprises two  turbo- 
generators of 6600 kW output at 2880 r.p.m. and at full 
power the voltage is 4000, three-phase current being used. 
The two propelling motors are of the synchronous induction 
pattern, each with a normal rating of 8500 8,H.P. at 
120 r.p.m. If desired one turbine set can be run to supply 
both motors, under which condition a speed of 154 to 
16 knots is attained. 

The boilers are of the Babcock and Wilcox marine type, 
there being eight boilers, each with a heating surface of 
5461 square feet, an interdeck superheater with a surface 
of 601 square feet being fitted. The condensers are 


ally-driven circulating and condensate pumps with a 
Wheeler two-stage Radojet air ejector are fitted. There 
are four 500 kW 240-120 volt turbine-driven auxiliary 
sets, and the refrigerating plant running at maximum 
capacity takes about 800 B.H.P., there being 60,000 cubi: 
feet of cool air space for fruit cargoes and 40,000 cubic 
feet for frozen cargoes, When operating at 275 Ib. pressure 
at the turbine stop valve with 200 deg. Fah. superheat and a 
vacuum of 28 - 5in., the steam consumption at 17,000 8.H.P. 
works out at 8-1 lb. per shaft horse-power, including all 
the losses in the generators, motors, cables, and controls. 
On the second voyage west the “‘ Virginia” ran under 
full power from New York to Havana, with a recorded 
fuel consumption of 0-715 lb. of oil per shaft horse-power 
for all purposes, The generators were shown to have an 
efficiency of 97-5 per cent. excluding excitation, while 
the motor efficiency is 98} per cent. excluding excitation, 
which amounts to 0-68 per cent., the losses on the cables, 
controls, &c., being of the order of 0-04 per cent. The 
total transmission loss is, excluding excitation, about 
4} per cent., or 5} per cent. with excitation, and when the 
power is cut down from 17,000 8.H.P. to 7000 8.H.P., the 
transmission loss only increases to 5} per cent. 

Some log figures and details of runs are given, and the 
author then goes on to compare electrically-propelled 
ships with motor vessels and large liners, such as_ the 
“Bremen” with the direct-geared drive. No reference 
is made in the paper to the possibility of oil-electric propul- 
sion with high-speed oil engines driving generators, and that 
was a point around which the subsequent discussion largely 
centred. Mr. Eskil Berg will reply in writing to the 
discussion and written communications. 








International Ingot Steel 
Association.* 


Wir the approach of the date on which notice of ter 
mination of the International Ingot Steel Association may 
be given, the question of the basis on which the Germans 
will be willing to continue members is receiving increased 
attention. The Association has not achieved from the 
German point of view the expectations which had been 
based upon it, and the dissatisfaction of the German 
manufacturers has been expressed at the annual meetings 
of such concerns as the Vereinigte Stahlwerke, Hoesch 
and Gutehofinungshuette. The Germans will doubtless 
put forward demands for an increase in the total quota 
and in their export contingent, in regard to which there 
is the greatest discontent, and will probably press for the 
formation of additional price associations for various 
products, as practically no progress has yet been made in 
this respect. The view appears to prevail that, as the 
other members of the Association have the greatest interest 
in its continuance, they will be prepared to make some 
concession to the Germans on the question of quotas. 

Certain alleviations were granted to Germany at the 
meeting of the International Steel Cartel in July, 1928. 
While the inland and export quotas were retained at 72 per 
cent. and 28 per cent. respectively of the total German 
participations, as from July Ist, the fine for exceeding 
the export quota was fixed at 1 dollar per ton for excesses 
up to 7} per cent., 2 dollars per ton for further excesses 
up to 10 per cent., and 4 dollars per ton for excesses of 10 
per cent. and more. Hitherto all excesses over the export 
quota had been fineable at 4 dollars per ton. The fine for 
excesses over the inland quota was retained at the previous 
rate of 1 dollar per ton. The German export quota was 
at the same time increased from 275,000 to 300,000 tons 
per month of finished goods, equivalent to 360,000 tons 
of ingot steel. 

With the exception of the fourth quarter in 1928, when, 
owing to the Ruhr lock-out, German production was low, 
all the members of the Cartel exceeded their quotas in 
each quarter of the year. With an excess production in 
the first quarter of 1-06 million tons, the German group 
became liable to a fine of 4-45 million marks in the first 

uarter and 2-31 million marks in the second quarter. 
The actual burden of fines was, however, less, since, in 
consequence of other countries exceeding their quotas, 
considerable sums were paid into the common pool, which 
is distributed quarterly in a definite proportion. After 
such distribution the sums paid in by Germany to the 
common pool amounted in the first quarter of 1928 to 
2-58 million marks, and in the second quarter to 1-65 
million marks. This represented a burden per ton of 
German production of 0-64 and 0-47 marks respectively. 
In the third quarter of 1928 Germany exceeded her quota 
by 0-67 million tons, and in the last quarter production 
fell short of the contingent by 0-4 million tons. No official 
figures have yet appeared concerning the incidence of 
fines in these two quarters. As a compensation for the 
falling off of production in the last quarter caused by the 
Ruhr lock-out, Germany was granted an increase in her 
export quota for the first quarter of 1929 of 5 per cent., 
or 45,000 tons. 

In Germany itself there exists considerable dis- 
satisfaction concerning the method of raising fines for 
exceeding the quota, and this has formed the matter of 
lengthy discussions which have not yet been concluded. 
The present method is that each concern which exceeds 
its quota pays to the German Ingot Steel Association an 
amount of 3-50 marks per ton of excess production. If 
the amount thus paid into the pool is not sufficient, the 
remainder is raised from all members in a certain pro- 
portion, corresponding to their production and to their 
share in inland and export markets. The total participa- 
tion figures in the German Ingot Steel Association of 15-72 
million tons—excluding the Saar—is almost 20 per cent. 
in excess of the German quota of 12,644,700 tons in the 
International Ingot Steel Cartel. Whereas for all members 
of the German Ingot Steel Association the quotas have 
been reduced with a view to bringing them into line with 
the participations in the International Steel Cartel, the 
actual production of a number of works is considerably in 
excess of the nominal participation quota in the German 
Ingot Steel Association, and it is these works which are 
interested in a revision of the method of raising fines, 
and have suggested that a uniform levy should be made 





* From “ Economic and Financial Conditions in Germany.” 





attached directly to the turbine exhaust flanges, and they 
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each have a cooling surface of 11,000 square feet. Electric- 
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from all members of the German Ingot Steel Association. 
Works not in a similar position are naturally showing the 
greatest opposition to this attempt to spread the burden of 
fines over the members of the German Ingot Steel Asso- 
ciation as a whole. 

A further cause of complaint is that the production of 
certain works, particularly the Rheinisch-Westfaelische 
Stahl und Walzwerke and the Stahlwerk Becker, which 
are not members of the German Ingot Steel Association, 
is included in the German quota in the International 
Ingot Steel Cartel, and it is reported that the German 
members have requested that their quota shall be increased 
by an amount equal to this outside production, which is 
stated to be in the neighbourhood of 3 to 4 per cent. of the 
total German participation. 








The Generation of Electricity in 
Great Britain. 


Tue analyses and summaries of the returns made to 
the Electricity Commissioners of units generated and fuel 
consumed at generating stations in Great Britain during | 
the year ending March 31st, 1929, have just been issued. 
For the most part, the publication follows the lines adopted 
in former years. Hitherto, however, it has been the 
practice, when the owners definitely stated that a station | 
was not running for the whole year, to omit particulars 
of fuel consumption, load factor and approximate thermal 
efficiency, and merely to publish particulars of units 
generated and maximum load. But in consequence of | 
the increasing number of stations which are returned as 
being in operation for less than a full year, and of repre- 
sentations made to the Commissioners as to the desirability 
of publishing figures of average fuel consumption, load 
factor, and approximate thermal efficiency for all stations, 
included in the return, whether running for the whole or 
part of the year, it has been necessary to review the 
position. As aresult, except in cases in which astation was 
in operation for a part of the year and then permanently 
closed down, the desired particulars as far as available, 
have been included in the return. Where the period of 
temporary closing ranged from a few hours up to the whole 
or @ portion of each week-end during the year, the station 
has been regarded as in commission for the whole year, | 
and the load factor has been calculated accordingly. 
Where, however, there was a cessation of operation in | 
certain months or for mtervals of such total duration as 
to make it apparent that the station could not be regarded 
as being in regular operation for the whole year, the load | 
factor has been calculated on the actual number of running 
hours. To new stations which did not come into operation 
until after the commencement of the year similar observa- 
tions apply. 

As in previous issues of this interesting publication, 
composite stations containing more than oe type of 
prime mover—steam plant and oil engines—have been 
classified in accordance with the type of plant by which 
the major portion of the output was generated. Similarly, | 
in arriving at the average consumption of fuel per unit 
generated, in stations in which more than one claas | 
of fuel was consumed, the actual fuel consumption at | 
each station has been converted, on the basis of average 
calorific values, into an equivalent tonnage of the class of | 
fuel from which the largest output was obtained. Returns | 
were received in respect of 564 generating stations, a| 
reduction of six as compared with the preceding year, 
the difference being accounted for by the permanent 
closing of twenty-seven stations before April Ist, 1928, 
by the putting into service of ten new and three existing 
standby stations during the year, and by the inclusion in 
the return of eight other existing stations which had been 
previously operated on a non-statutory basis, but became 
part of authorised undertakings during the year. The 
total number of units generated at the 564 stations during 
1928-29 was 10,878,980,925, an increase of 9-58 per cent. | 
on the figures for the previous year, and the total coal, 
coke, and fuel oil consumed was 9,562,109 tons, or an 
increase of 3-66 per cent. 

In accordance with the usual scheme, the stations are 
classified im groups. Stations which generated over 
200,000,000 units come under Group A, those that gene- 
rated between 100,000,000 and 200,000,000 units under 
Group B, and those that generated between 50,000,000 
and 100,000,000 under Group C. In all there are thirteen 
groups. The Barton station of the Manchester Corporation 
had a thermal! efficiency of 21-31 per cent., and showed the 
best results of any station in Group A. In Group B the 
Lister Drive No. 3 station of the Liverpool Corporation 
topped the list with a thermal efficiency of 19-77, and 
in Group C the Padiham station of the Lancashire Electric 
Power Company with an efficiency of 21-35 per cent., | 
which is the highest efficiency in all the groups of steam | 
stations. During the year the Barton station generated | 
359,671,350 units, the maximum load on the generators 
was 93,020 kilowatts, and the load factor was 44-1 per 
cent. The Lister Drive station produced 148,385,165 
units, the maximum load on the generators was 43, 400 | 
kilowatts, and the load factor 39 per cent. The corre- 
sponding figures for the Padiham station were 67,043,877, | 
18,000 and 42-5 per cent. 

















The Engineering of Tea Gardens. 


At the opening meeting of the winter session of the 
Junior Institution of Engineers, Mr. Cyril J. Hill lectured 
on his experiences as a tea garden engineer in Assam. He 
stated that most of the tea growing companies preferred to 
place a new assistant in the tea factory rather than in the 
garden itself, and it was usual to send out new men in the 
cold season, when tea manufacture was not in operation ; 
the machinery and plant was then overhauled and the 
newcomer became gradually accustomed to his duties. 
The successful conversion of the green leaf into the familiar 

‘tea ’’ depended to a great extent on the judgment and 
experience of the assistant, as there are varying factors to 
be considered. The leaves as received were spread in 
withering houses, and judgment must be used as to how 





thickly they should be spread and in estimating the time 
required for withering, taking into account the weather 
conditions, particularly the temperature. After withering, 
the leaves passed to the rollers and there again judgment 
must be used to suit the time and method of rolling to the 
leaf being dealt with and the kind of tea required. Some 
factories rolled harder than others and, generally speaking, 
hard rolling produced tea which was strong and liquory, 
while light rolling gave a tea with a good appearance. 
From the rollers the leaves passed to the fermenting room, 
a darkened apartment, the temperature in which had to be 
kept as low as possible. There again the assistant must 
take into account several factors and endeavour to deter- 
mine the exact moment at which further fermentation 
should be stopped. He was guided in that by the colour and 
smell of the leaves. The question of a final rolling after 
fermentation must also be considered and allowed for, 
as until the tea was fired fermentation continued. The 





| way through Chambesi to N’Changa. 





tea was then dried by heated air and afterwards picked 


| by hand, no machine for that purpose having yet been 


perfected, and the stalks were separated from the leaves, 
the tea baing then sorted and put imto bins ready for 


| packing. 


During all these processes the assistant was responsible 
for all weighings and making up of invoices and particu- 
larly must see that the factory was kept clean, tea being 
very susceptible to any smell from burning oil, &e. In 
addition to these, his ordinary duties, the lecturer recounted 
from his own experience other duties which fall upon the 
engineer assistant, namely, the maintenance of all plant 
used in manufacture, prime movers, water installations, 
electric lighting, transport, buildings and coolie housing. 
Another side of the work was the handling of labour, and 
the lecturer stated that a European did not demean him- 


| self in the eyes of the native by doing work himself, but 
| Was more respected for his ability to do it. 


It was essential 
that he learnt the language as soon as possible ; in fact, 
an assistant who would not take the trouble to do so was 
practically useless, however hard he might work. Not- 
withstanding the amount of work to be done, recreation 
was not lost sight of, polo being the chief game, while 
tennis and shooting were to be had. 

In concluding, the lecturer strongly recommended young 
engineers to turn their attention to tea garden work. The 
varied experience was most valuable and there were plenty 
of opportunities for showing resource and initiative in 
dealing with mechanical and other problems with whatever 
material might be available. 








South African Engineering Notes. 


Railways to the Copper Fields. 


CONSTRUCTION on the N’Kana and Mufulira branch 
lines is being pushed on with the utmost vigour. Rails 
are already laid halfway to N’Kana, and although the 


| bridging of the Kafue may slow matters down somewhat, 


it will not be many months before the railhead is on the 
As to the Mufulira 
branch from Mokambo, this is rapidly approaching com- 
pletion, and the rails will shortly reach the mine. The 
| linking up of N’dola with N’Kana, Chambesi, and 
N’Changa, as well as with the Roan Antelope, will naturally 
enhance the importance of N’dola as a distributing point, 
and it is already showing considerable expansion from the 
| collection of a dozen or so houses that were all there were 
five years back. There is already an influx of tradespeople, 
and bank branches have been opened. A fair number of 
people are also arriving from overseas to work there, and 
many more will, of course, follow when the mines start 
to produce copper, especially if, as is under consideration, 
smelters are erected there. 


Roadmaking by Machinery. 
The great advantages of the use of modern road- 


| making machinery are now becoming realised in South 
Africa by the municipalities and provincial councils and 


the divisional councils, which have the making and main- 
taining of country roads among their other duties. Road- 
making machinery was first used in South Africa about 
eighteen months ago, but since then a number of road- 


| making plants—all American make—have been purchased. 


British makers apparently do not regard the South 
African demand in this direction as worth their atten- 
tion. The Administrator of the Cape Province has just 
urged the many road authorities—divisional councils— 
in the Cape Province to adopt road-making machinery, 
and as he is the Head of the Executive Committee of the 
Provincial Council, which has to provide the money, his 
advice will no doubt lead to many plants being ordered. 
He stated that the pick and shovel, wheelbarrows, Scotch 
carts and road gangs, however good they were in their 
time, had become obsolete, and the most modern road 
plant was an essential equipment for every road-making 
authority. It saved labour and money, it gave far better 

service, and it did not cost more. On the question of cost 

@ report just made by the chief road inspector of the 
Divisional Council of Somerset East district is instruc- 


| tive. He states that the Council resolved to purchase 


& road- plant about a year ago, and the figures he 
submitted were in respect of the first eleven months. In 


| all, 95 miles of roads were reconstructed according to the 


latest system of making country roads, including scarify- 
ing, grading, rolling, and catchwater drains, but 40 miles 
were of entirely new construction. Including metalling, 
the total cost of the construction by machinery amounted 
to £894, which sum included an allowance of £150 for 
depreciation of plant. Basing the cost of the construction 
on the old rates, when done by manual labour, the Divi- 
sional Council had saved £1155 and a far better road sur- 
face had been provided. The work had been done in less 
than a quarter of the time and at less than half the cost. 
The Council resolved immediately to call for tenders for a 
second plant of 30 horse-power, the existing one being of 
only 20 horse-power. The City Engineer of Johannesburg 
has recently reported to the Council that among the 
Council’s mechanical equipment at the moment were 
nineteen steam wagons, thirteen steam rollers, and a 
special roller for streets and roads, two steam scarifiers, a 








powerful caterpillar tractor and a road grader. Further 
machinery for the roads was on order. All the scarifiers, 
tractors and graders are American. The engineer added, 
however, that in Europe and America, where labour costs 
were high, it was doubtless advantageous to use machinery 
as widely as possible for roadmaking. In South Africa, how- 
ever, the position was different, and it was not always 
economic to buy machinery from abroad when local labour 
was cheap and needed employment. While the Johannes- 
burg ratepayers’ money was being used to employ human 
labour—whether white or native—on road work, it was clear 
that the money was in circulation locally, and this course 
might well prove to be more economical and just as satis- 
factory as the employment of labour-saving machinery 
from abroad. 


Millions on Roads. 


An idea of the big programme for the recon 
struction and maintenance of roads and bridges in the 
Transvaal is given by the decision that out of the money 
raised in the Transvaal by means of a doubled motor tax, 
£140,700 has been allotted for the construction of new 
roads and £20,000 for maintenance. Out of the general 
fund £29,500 will be spent on new roads, and Road Boards 
will receive a total sum of £155,900 for the general better- 
ment of roads. The Union Government is also giving a 
grant of £100,000 this year for road construction in the 
Transvaal. The total for construction being spent this 
year is close to £600,000, and the total amount which will 
be spent during this year and the following four years in 
the Transvaal is £2,200,000. The Main Reef Road is to 
cost £292,857 to construct, but only £100,000 is allocated 
to it this year. A life of twelve years is given to this road, 
which will be the only one of its kind in the Transvaal. 
The section to be constructed with the hot mix process 
will cost, when finished, £145,530, and the remainder of 
the road £147,327. The cost of the construction of the 
whole road is estimated on the average at £5230 per mile. 
Special machinery is being used and most of the work will 
be done by machinery. The Municipality of East London 
is raising a loan of £70,000 for the purpose of macadamising 
42 miles of roads. The largest portion will be the main 
northern roads, which with 19 miles to the King William's 
Town boundary will be treated. Other sections include a 
marine drive of 7 miles. 


Union Iron and Steel. 


Dr. H. J. van der Byl, chairman of the South 
African Iron and Steel Industrial Corporation, recently 
made the important statement that the layout of the whole 
works and work in connection with overseas contracts 
up to shipment of material will be handled by a committee 
of four experts working in conjunction with the Inter- 
national Construction Company, a firm of consulting 
engineers. The experts are Mr. A. K. Reese, Chairman of 
the Committee ; Mr. J. 8. Hollings, by arrangement with 
Baldwin, Ltd.; Mr. E. Bury, and Mr. 8. J. Bengston. 
Mr. Reese will also guide and direct the technical work in 
South Africa and will spend as much time here as may be 
necessary for the successful carrying through of the job. 
The Corporation investigations abroad, Dr. van der By! 
states, have satisfied it that the proposed iron and steel 
works will be large enough to allow for the erection of a 
thoroughly modern and up-to-date plant. During the 
past three or four years considerable improvements have 
been perfected in iron and steel works practice, and these 
will be embodied in the South African works. As a result 
of the Board’s policy, which was announced last October, 
to concentrate on the production of ordinary primary stee! 
products and encourage subsidiary industries, he and 
Mr. Delfos, while overseas, made preliminary arrangements 
for the establishment of several large new industries in 
South Africa. This policy has been very well received 
abroad, and has been conducive to big manufacturers 
taking an interest in the establishment of manufacturing 
works in South Africa. 


Inadequate Cranes at Durban. 


The lack of adequate crane accommodation at 
Durban is the cause of complaint from shippers at that 
port. The only 50-ton crane Durban possesses has 
recently been officially restricted to a 40-ton load. Three 
ships arrived in the harbour recently with cargoes of 
heavy locomotives for the South African Railways, and 
the limitation of the lifting capacity for the crane to 40-ton 
loads meant that those engines had to be partially 
dismantled before they could be lifted out of the ship’s holds. 
There is danger of the port being declared by shipping 
companies as one unsuitable for heavy lifts. There was 
recently a breakdown, when the floating workshop was 
put out of commission, and that has added to the dissatisfac - 
tion. It is stated that the Railway and Harbour Board 
has the matter of a bigger crane under consideration, but 
as it took years of consideration before it was decided to 
give Cape Town a 60-ton crane, although the largest it 
possessed was one capable of handling 15 tons, the prospect 
is not very hopeful. 


New Steam Coach. 


An innovation on the South African Railways 
was tested on September 7th, when a Clayton coach made 
a trial run on the line from Cape Town Station to Tygerverg 
and back. The coach was sent out in parts from England 
and assembled at Cape Town. It represents a new method 
of coping with suburban or local traffic. It resembles 
a long single deck tramcar, and is comfortably fitted for 
thirty first-class and thirty-five second-class passengers. 
The coach is driven by a small but powerful steam engine 
concealed in the front, and can be worked from either 
end, so that there is no need to turn it at a terminus. 
Acceleration is extremely rapid, while the coach has a 
maximum speed of 40 to 45 miles an hour, and will pull a 
full load and a trailer up a gradient of 1 in 36. A trailer 
is intended to be used for third-class passengers. The 
car is said to be cheaper to run than a motor coach, and the 
fares will be about the same as in an ordinary train. The 
coal consumption is given as being 10 lb. a mile, and 
1500 Ib. of coal are carried with 1550 gallons of water. 
The trials were quite satisfactory. 
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Public Works, Roads and Transport 
Congress. 


Tuer Public Works, Roads and Transport Congress and 
Exhibition (1929) will be held at the Royal Agricultural 
Hall, Islington, London, N., from Monday, November 
I8th, to Saturday, November 23rd next inclusive. 

The following preliminary programme of the Congress 
has been prepared :— 

On Monday, November 18th, at 2.30 p.m., there will 
be a Conference arranged by the Institution of Gas Engi- 
neers at which a paper, entitled “Tar in ing 
and Treatment,’”’ by Mr. H. C. Head, M. Inst. C.E., 
M. Inst. Gas E., Engineer and General Manager to the 
Winchester Water and Gas Company, will be considered. 
The Chairman will be Mr. C. S. Shapley, Engineer and 
General Manager, City of Leeds Gas Department, the 
President of the Institution. Concurrently, there will be 
a Conference arranged by the National “* Safety First ”’ 
Association, at which a paper on “‘ Local Authorities and 
the Safety First Movement” will be presented by Mr. 
(. Marlow Reed, Vice-chairman of the Middlesex County 
Council. The Chairman will be the Right Hon. the Vis- 
count Brentford, the President of the Association. 

On Tuesday, at 11 a.m., there is to be a Conference 
under the auspices of the Institution of Municipal and 
County Engineers, to consider a paper on “‘ The Arrange- 
ment and Economics of a Town Plan,” by Mr. B. Price 
Davies, F.S.I., L.R.I.B.A., M. Inst. M. & Cy. E., City 
Kngineer and Surveyor, Bangor ; the Chairman being Mr. 
G. L. Pepler, F.S.I., Chief Town Planning Inspector, 
Ministry of Health. (Nore.—Mr. Price Davies’ paper 
was awarded the First Prize in the Open Competition | 
organised by the Congress Committee.) In the afternoon 
at 3 o'clock a Conference under the auspices of the Insti- | 
tution of Municipal and County Engineers will discuss a | 
paper on “* The Inter-relation of Public Services and Town 
Planning,’’ by Miss J. F. Abram, A.M.T.P.I. The Chair- 
man will be Lieut.-Colonel E. B. Martin, D.S.O., M. Inst. 
C.E., City Engineer of Salford, the President of the 
Institution. (NoTe.—Miss Abram’s paper was awarded 
a Special Prize in the Open Competition organised by the 
Congress Committee.) 

On Wednesday, at 11 a.m., there will be Confer- 
ences under the auspices of the Institution of Municipal 
and County Engineers, to which papers on (a) “ A Sim- 
plified Method for the Design of Single-span Frame 
Bridges,” by Mr. G. H. Hargreaves, A.M. Inst. C.E., 
Assistant Engineer, Roads Department, Ministry of 
Transport ; and (6) “* The Widening of Highway Bridges,” 
by Mr. C. 8. Chettoe, A.M. Inst. C.E., Engineering In- 
spector, Roads Department, Ministry of Transport, will 
be presented. The Chairman will again be Lieut.-Colonel 
i). B. Martin. (Nore.—Mr. Hargreaves’ paper was awarded | 
the Third Prize in the Open Competition organised by the | 
Congress Committee.) In the afternoon at 2.30 p.m. | 
there will, first of all, be a special session, at which the | 
President of the Congress and Exhibition, the Right Hon. | 
Arthur Greenwood, Minister of Health, will present the | 
prizes to the successful competitors in the Papers Com- 
petition organised by the Congress Committee. Then 
at 3 o'clock, Conferences will be held under the auspices 
of the Institution of Municipal and County Engineers, 
to deal with (a) a paper on “ Bituminous Road Surfac- 
ing,” by Mr. T. Peirson Frank, M. Inst. C.E., F.S.I., 
City Engineer of Liverpool; and (6) a paper on “ Road 
Emulsions,”’ by Dr. Percy Spielmann, F.1.C. Sir Henry 
P. Maybury will preside. 

On Thursday, at 11 a.m., a Conference arranged 
by the British Waterworks Association will be held to 
discuss @ paper entitled “‘ Water Supply as a Factor in 
Town and Regional Planning,” by Mr. G. L. Pepler, F.S.1., 
Chief Town Planning Inspector, Ministry of Health. The 
Chairman is to be Mr. F. Blake, F.S.I., Chairman of the 
Portsmouth Waterworks Company, the President of the 
Association. Concurrently, there are to be Conferences 
under the auspices of the Association of Managers of 
Sewage Disposal Works to consider the following papers : 

(a) * Successive Separation in Sewage Disposal Systems,” 
by Mr. F. C. Temple, M. Inst. C.E., M.I. Mech. E., F.R. 
San. I., Chief Town Engineer, Jamshedpur, India; and 
(6) ** The Application of Bleaching Powder as an Auxilia 
Treatment of Sewage,’’ by Mr. H. D. Bell, F.1.C., F.C.S., 
Manager and Chemist, Sewage Works, County Borough 
of Barnsley. The Chairman will be Dr. Edward Ardern, 
F.1.C., Consulting Chemist to the City of Manchester 
Rivers Department, the President of the Association. 
In the afternoon at 3 o’clock Conferences arranged by the 
British Waterworks Association will deal with the follow- 
ing papers :—(a) “ The Purity of Drinking Waters from 
the Biological Aspect,’’ by Dr. Wilfrid Rushton, D.I.C., 
F.L.S., Biological Department, St. Thomas’s Hospital 
Medical School ; and (6) ‘‘ The Preservation of Rivers and 
Streams from the Standpoint of Water Supply: Some 
Observations on River Pollution,” by Dr. J. B. Firth, 
)).Sec., Chemistry Department, University College, Notting- 
ham. Chairman, M. F. Blake, F.S.I., Chairman of the 
Portsmouth Waterworks Company, the President of the 
Association. Concurrently, there will be Conferences 
under the auspices of the County Surveyors’ Society, 
when the following papers will be considered :—(a) “A 
Simple Treatment of Super-elevation, Transition Curves, 
and Vertical Curves,” by Mr. H. Criswell, Assoc. M. Inst. 
C.E., M. Inst. M. & Cy. E., Engineer, Eastern Division, 
Ministry of Transport; and (b) “Road Research,” by 
Dr. Percy Spielmann, F.1.C. Colonel C. H. Bressey, 
C.B.E., F.S.1., Chief Engineer, Ministry of Transport, 
will be in the chair. (Nore.—Mr. Criswell’s paper was 
awarded the Second Prize in the Open Competition 
organised by the Congress Committee.) 

On Friday, at 11 a.m., Conferences under the auspices 
of the Institutica of Municipal and County Engineers, 
will be concerned with papers on :—(a) ‘ Economical 
and Other Considerations in Connection with Roads and 








Bridges,” by Mr. B. Price Davies, F.S.I., L.R.1.B.A., 
M. Inst. M. & Cy. E., City Engineer and Surveyor, 
Bangor; and (6) “‘ Practical Points to be Considered in 


the Improvement and Widening of Main Roads,” by 
Mr. H. P. H. Morgan, Assoc. M. Inst. C.E., A.M. Inst. M. 


EK. B. Martin, D.S.O., M. Inst. C.E., City Engineer, 
Salford, the President of the Institution. (NotTe.—Mr. 
Price Davies’ paper was awarded a Special Prize in the 
Open Competition organised by the Congress Committee, 
while Mr. Morgan’s paper, which was also submitted for 
the Competition, was selected for discussion at the Con- 
gress.) In the afternoon at 3 o'clock, a Conference under 
the auspices of the Incorporated Municipal Electrical 
Association will discuss a paper on ‘‘ The Application of 
Electricity to Roads from the Point of View of Street 
Lighting and Traffic Signalling,” by Mr. W. J. Jones, 
A.M.I.E.E., Engineer, Electrical Development Associa- 
tion ; the Chairman being Mr. J. K. Brydges, Chief Elec- 
trical Engineer, County Borough of Eastbourne, the 
President of the Association. Concurrently, Conferences 
under the auspices of the County Land Agents’ Association 
will have presented to them papers entitled :—(a) “ Re- 
flections on the Purposes and Scope of Agricultural 
Education,”’ by Mr. J. Hunter-Smith, Principal, Herts. 
Institute of Agriculture, and (b) ‘“‘ Land Draimage,”’ by 
Captain G. A. Wright, F.1.A.8., A.M.S.E., Land Drainage 
Officer to the Cheshire County Council and Engineer to 
the River Dee Drainage Board. Sir Charles J. Howell 
Thomas, K.C.B., C.M.G., Permanent Secretary, Ministry 
of Agriculture and Fisheries, being in the chair. 

On Saturday at 11 a.m., a Conference arranged by 
the Institute of Public Cleansing will consider a paper 
entitled “ Costing as an Aid to Economy,” by Mr. R. 
Beveridge, Inspector of Lighting and Cleansing, City of 
Edinburgh. 
Public Cleansing and Salvage, Scottish 
Health, the President of the Institute. 


Department of 








A New Stop Valve. 


We have recently inspected some models of a new form 
of stop valve which has been designed by the Ismalia 
Valve Company, Lid., of 17, Victoria-street, Westminster, 
and is illustrated by the sectional drawing below. This 
valve is a development of the tide flap described in Tue 
ENGINEER of December 31st, 1926, and possesses several 
distinctive features. As will be seen, it is of the full-bore 
type, and the water has a really free passage when the 
















Tre Encinece 


FULL-Bore STOP VALVE 


valve is open. The valve flap itself is, like its predecessor, 
quite free in the casting, and is merely hung up on a lug. 
It can be lifted out of place directly. As it is opened, a 
horn on the valve rolls over on this lug and keeps it in 
place. The valve is opened by a simple screwed spindle 
of normal design, and the action is quite obvious m the 
drawing. A rubber gasket is dovetailed into the face of 
the valve to make a tight joint on the seating. It is claimed 
for these valves that they keep tight and cannot be 
clogged. 








PULVERISED FUEL AT SEA-—-THE ‘WEST 
ALSEK” INSTALLATION. 


Ln an article published in our issue of July 19th we gave 
a short account of the Todd unit system of pulverised fuel 
burning, which was recently installed on the American 
cargo steamer “‘ West Alsek.’’ The first round voyage of 
this ship ended at Baltimore on August 17th, the distance 
from Baltimore to New York and Glasgow, Avonmouth 





Chairman, Mr. T. B. Crookes, Inspector of | 


American, Scottish and Welsh ports, included fuels of the 
following descriptions : 


Port. Type of coal. B.Th.U., Volatiles, Ash, 
perlb. percent. per cent. 
Glasgow .. Scotch standard ship 
bunkers .. 11,675 .. 24-85... 20-6 
New York.. Pennsylvania bitu- 
minous slack . 13,350 .. 30-3 13-55 
Norfolk W. Va. bituminous 
slack .. . . 14,100 .. 25-35 .. l 
Cardiff - Welshemalis .. .. 13,725 .. 20-4 .. 97 
Cardiff .. Welsh smalls . 13,5650 .. 35-55 .. 8-5 
Cardiff . Semi-anthracite duff 14,600 .. 12-35 .. 6-05 


With the exception of the Scotch standard bunker coal 
all the other fuels were either of the slack or duff grades, 
which could not have given the economies obtained with 
hand-fired boilers. With the last-named coal it was found 
necessary to mix this low volatile coal with one of the 
higher volatile coals in order to speed up the flame propa- 
gation. It must be borne in mind that the savings referred 
to above are computed on the basis of the actual per- 
formance of the ship under experimental conditions, and 
that it is to be expected that there will be a corresponding 
increase in economy when normal steaming conditions 
have been resumed. 








OONTRAOCTE. 





Tue Swedish Government Railways has given an order to 
the S.K.F. Company (the Aktiebolaget Svenska Kullager 
fabriken), of Gothenburg, for 4000 six-axle ore trucks with 
roller bearings. The value of the order is about 6,000,000 
kronor (£330,000). 

Tue Westincuousre Brake AND Saxsy SigNau Company, 
Ltd., has received an order for the supply of power signal material 
for the re-signalling, on the electro-pneumatic principle, of 
Bombay Central Station on the Bombay, Baroda and Central 
India Railway. The material includes a 119-lever power locking 
frame. 


Joux M. Henperson anv Co., Ltd., of Aberdeen, are making 
for the Crown Agents to the inspection of Messrs. Rendel, 
Palmer and Tritton, a duplex steam-driven cableway for the 
erection of the new bridge which is to be built across the Nile 
at Jinja. The cableway is provided with two hooks, each for a 
load of 6 tons, and the span is to be 660ft. 

Joun I. THornycrort anv Co., Ltd., have received from 
Mr. V. G. Graae, of 17, Palace-court, London, W. 2, an order 
to build a steel motor yacht, with the following dimensions : 
Length on water line, 136ft.; breadth, 23ft.; moulded depth, 
13ft. 3in., with a draught aft of about 9ft. Gin. The propelling 
machinery will consist of two sets of Gardner marine cold- 
starting heavy-oil engines, each developing about 250 B.H.P. 


Gwywnes Pumps, Ltd., has received from Sir John Jackson, 
Ltd., an order for a large pumping plant for use at the Singapore 
Harbour works. The plant, which is for dredging sand and 
shingle from the harbour bottom and delivering it on shore, will 
comprise fourteen sand pumps, varying in size from 6in. to 12in., 
pontoons, electrical gear, &c. The same firm has also received 
an order for three pumps, each having delivery branches 102in. 
in diameter, from the Middle Level Commissioners. These 

umps will be driven by 1000 B.H.P. engines made by the 
-remier Gas Engine Company, Ltd., and each is to be capable 
of delivering 186,659 gallons of water per minute. 


Rosert STEPHENSON AND Co., Ltd., of London and Darling- 
ton, have received the following orders :—(a) From the Buenos 
Aires and Pacific Railway Company, for twelve three-cylinder 
passenger tank locomotives. These engines, which are to be of 
the 4-6-4 type, with cylinders 19in. diameter by 26in. stroke. 
are of a new design, and it is estimated that the light weight 
will be about 94 tons, whilst the weight in working order will 
be about 120 tons. (6) From the San Paulo (Brazilian) Railway 
Company, for two brake locomotives for the New “ Serra” 
Incline, 0-4-0 type, with cylinders, 13in. by 16in., and they will 
be fitted with special apparatus for rail gripping and rope nipping 
for controlling the trains on these inclines. 








Lizce InTeERNATIVNAL Exuisirion. -The year 1930 marks 
the Centenary of the Independence of Belgium, and, to com 
memorate the event, an International Exhibition covering Indus 
tries and Sciences is to be held in that year at Liége. between 
August 3lst and September 7th. A Congress of General 
Mechanics will be held in the Exhibition. The aim is to review 
the progress made during the last quarter of a century in the 
principal branches of general mechanics as this term is under- 
stood in relation to a World's Fair ; to define the position of 
a chart, as it were, and, if possible, to lay down the directions 
in which fresh researches should be carried out in the field of 
prime movers and other important engines or machines. At 
the present time, when a closer contact is being established 
between science and industry, it is highly essential that urgent 
technical problems should be accurately stated and equally 
essential that work in research laboratories should be suitably 
guided towards the end in view. The Committee does not wish 
to cireumscribe within too narrow limits the work of the Congres~ 
or the bearing of the papers on the questions to be dealt with, 
but would consider it highly desirable that the contributors 
should indicate, from actual results, the problems which still 
remain to be solved with regard to improving the efficiency of 
machinery and the methods of calculation employed. 


Leon Gaster Memoriat Funp.—Nearly two years have 
elapsed since the death of Mr. Leon Gaster, founder, vice-presi- 
dent and honorary secretary of the Illuminating Engineering 
Society. There is a strong desire among members of the Society 
to commemorate in a fitting way the great services which he 

dered to the Society and to illuminating engineering during 





and Cardiff back to Baltimore totalling 7124 miles st d 
while 300 hours were spent in port. 

According to particulars received from her owners the 
United States Shipping Board, the results of this voyage 
show a distinct saving in cost per fuel mile and an increase 
of 9 per cent. in the speed of the ship, with 20-2 per cent. 
increase in the propelling power of the engines. The power 
required to drive the pulverising mills on the first voyage 
only amounted, we are informed, to 1-94 per cent. of the 
total horse-power developed. In order to operate the 
pulverising mills, the elevators, crushers, screw conveyors 
and magnetic separators, 2-19 per cent. of the total horse- 
power developed was required, and the steam consumed 
by all the pulverised fuel plant was 5-36 per cent. of the 
total evaporation of all the boilers. Compared with a 
hand-fired installation, a saving of 38-9 per cent. per fuel 
mile was shown, in addition to which there was a further 
saving of 20 per cent. in the boiler-room staff, while a 
faster voyage was made. 





& Cy. E., Engineering Assistant, Public Works Depart- 
ment, City of Birmingham. Chairman, Lieut.-Colonel 


The coals, which were bunkered during the visits to the 


nearly twenty years. The Council has concluded that there 
is no better way of doing this than by linking Mr. Gaster’s 
name with some scheme which wil! further the aims which in 
his lifetime he strove so zealously to foster, namely, to increase 
the reputation of the Society, to stimulate a high standard in 
the papers and contributions which are submitted to it, and 
to ene experiment, research and investigation. The 
Council has accordingly decided to institute a “ m Gaster 
Memorial Fund.”’ It is pro; that a fund of not less than 
£200 shall be collected, the interest on which shall be devoted 
primarily to the establishment of a premium to be awarded 
annually for the best contribution from a subscribing member 
of the Society on any aspect of illuminating engineering which 
is submitted to the Illuminating Engineering Society during 
the year. Promises of contributions to the fund ranging from 
5s. to £5 5s. have already been received. If all members of 
the Society will subscribe, each according to his ability, it should 
be possible to establish a memorial which will worthily com- 
memorate Mr. Leon Gaster’s lasting services to illuminating 
engineering. Contributions or promises should be sent to 
honorary secretary, Mr. J. 8. Dow, 32, Victoria-street, 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Hopeful Outlook. 


Tsovex the amount of business transacted at 
last week's quarterly meeting was not impressive, and 
the gathering added little in concrete form to the trend 
of business, there was a brightness about it which augurs 
well for the immediate future of the Midland iron trade. 
Iron ani steelmasters, engineers and manufacturers all 
spoke hopefully of improved business prospects. In some 
branches of industry work is assured to the end of the year, 
while in others present developments foreshadow marked 
improvement in the near future. 


The Rise in Marked Bars. 


The rise last week of 10s. per ton in Staffordshire 
marked bars has not tended to enliven business in this 
branch of the market. Ironmasters, however, are well 
placed for business, and are quite satisfied that the price 
increase will not interfere with demand. The call for 
wrought iron continues to expand, and the improved 
prospects gladden the hearts of Black Country ironmasters. 
Best quality bars are in regular request for various 
branches of engineering, and so are likely to remain. In 
the Crown bar trade the ascendancy of steel obscures the 
outlook. Demand is only moderate, having grown very 
little during the past six months. There are a great many 
uses for medium grades of wrought iron, but the industries 
which employ them in this district are not so extensive 
as they were. Moreover severe internal competition has 
to be faced in this department. Most of the Staffordshire 
houses require £10 to £10 5s. per ton for Crown bars, but 
outside district makers accept orders at £9 10s. to £9 15s. 
In the nut and bolt trade most of the raw material used 
in Staffordshire works is obtained from Belgium at a price 
which puts the home product out of the market. In the 
iron strip branch business remains brisk, and prices are 
upheld at £11 2s. 6d. per ton. Lron pipes are being more 
frequently specified for civil engineering work, and the 
orders on the books of the strip mills will account for a 
considerable portion of the output over the rest of the vear. 


Steel. 


Judging by the reports of engineers and other 
users of steel who gathered at last week's quarterly meeting 
of the Midland iron trade the outlook, though still present- 
ing difficulties, is believed to be promising. An increase 
in consumptive demand between now and Christmas is 
pretty generally anticipated. Midland rolling stock works 
are adding to their order books week by week, and the 
augmented activity in the shops should be reflected in 
some branches of the steel trade. The State-assisted 
development schemes which are now awaiting approval 
are also expected to add their quota to steel demand. Steel 
works in this area are well employed, and report, on the 
whole, an improved volume of business. There was some 
talk on "Change to-day amongst steelmasters as to the 
raising of prices to m>et increased production costs. Some 
members of the trade are strongly opposed to the recent 
decision of the Association not to raise the basis selling 
rates for sections, joists and plates, and it is understood 
they intend to reopen the question in the near future. 
Meanwhile angles and joists sell at the recent price of 
£8 2s. 6d.; tees at £9 2s. 6d. ; and ship, bridge and tank 
plates at £8 17s. 6d. The selling price of boiler plates 
is £9 12s. 6d., and of steel hoops £10. In the steel bar 
department local makers have to contend with increasingly 
severe competition from the Continent. Foreign prices 
still move downward, and there has been of late an appreci- 
able enlargement in the volume of bars and strip imported 
into the Midlands. Native works want £8 2s. 6d. for their 
products, but the foreigner is prepared to do business at as 
low as £6 9s. In the sheet bar department overseas com- 
petition is likewise increasing in severity. This week 
shippers quoted £5 13s. 6d., as against home makers’ prices 
of £6 2s. 6d. upwards. Native billets are £6 7s. 6d., but 
Belgian and French are offered at £5 11s. 6d. to £5 12s. 6d. 
No wonder the trend of imports has been upwards. Steel- 
masters are asking if a new dumping move is coming. 
It is of interest to note that the total quantity of iron and 
steel imported during September was 229,082 tons, com- 
pared with 184,464 tons in the corresponding month of 
last year. 


Pig Iron. 


There are no developments of interest in the pig 
iron situation on the week. Blast-furnacemen are well 
furnished with orders, and some furnaces are reported 
to have as much business as they can cope with on the 
present scale of output. Consumption is well maintained, 
specifications in some instances being received faster than 
they can be executed. Prices remain very firm, there being 
no departure from the basis set by the Central Pig Iron 
Producers’ Association. Neither forgemen nor foundry- 
men display any anxiety to add to their commitments 
further than current needs necessitate. Business con- 
sequently is for small tonnages. Blast-furnacemen who 
have not covered their fuel requirements to the end of the 
year display considerable anxiety as to future supplies 
and prices of furnace coke. The position as it stands to- 
day is a most unsatisfactory one from their point of view. 


Fewer Furnaces in Blast. 


The gradual increase in the number of furnaces 
in operation has been checked, the Federation statistics 
for the month of September showing a net decrease of 
two in the number of active furnaces on the month. While 
one additional furnace was blown in three ceased opera- 
tions. The tonnage of pig iron produced during the month 
showed a relative decline, the amount falling from 682,000 
tons in August to 664,600 tons in September. The output, 
however, was 60,700 tons better than in the corresponding 
month last year. Of the month’s production 121,200 tons 
were foundry material, 23,200 tons forge, 284,700 tons 
basic, and 208,500 tons hematite. 





Coke Problem. 


The coke problem continues to cause anxiety to 
finished iron and steel makers. There is no sign of any 
easing of the tension, and it is impossible to determine 
whether prices have yet reached the peak. Coke indeed 
is the pivotal point of the Midland market, and is the main 
preoccupation of the iron and steel trade at date. 


Sheet Prices Reduced. 


After a determined and sustained effort to keep 
prices of galvanised corrugated sheets from going below 
£13 7s. 6d., mills have given way and supplies are now 
available at £13 5s. per ton f.o.b. Not all mills are willing 
to accept this figure. There are, as pointed out in this 
letter last week, mills so well placed that they can afford 
to ignore anything below £13 10s. or even £13 12s. 6d. 
They are the exceptions, however. Indeed, it is reported 
this week that, on the other hand, business has been done 
at less than £13 5s. Demand continues dull both on home 
and export account, and it remains to be seen whether 
the reduction in price will be compensated for by a counter- 
balancing increase in demand. Mill owners themselves 
do not appear to be very sanguine. 


Fall in Scrap Values. 


Steel scrap is at the moment a slow market. 
Welsh works were well represented at last week’s quarterly 
meeting in Birmingham, but apparently representatives 
had not come to buy. They reported themselves as well 
stocked, and intimated that until consumption increases, 
they will not purchase fresh supplies. Birmingham 
merchants endeavoured to do business by reducing prices, 
but it availed them little. Heavy steel scrap is offered 
this week at £3 12s. 6d. to £3 15s., a reduction of from half- 
a-crown to five shillings on late quotations. Steel turnings 
are quoted at £3 2s. 6d. to £3 5s. per ton delivered South 
Wales. 


Birmingham’s £2,000,000 Relief Works Schemes. 


The Birmingham City Council has under con- 
sideration relief work schemes involving a capital cost of 
£2,100,206. Towards the cost of these schemes, if they 
go through, the Government will make substantial grants 
estimated by the Finance Committee at £635,162, leaving 
a balance of £1,465,044 to be raised by the Council. It is 
proposed to spend £943,306 on roads and bridges under 
Ministry of Transport schemes, £1,093,000 on sewage works, 
a bridge, and road works to be approved by the Unem- 
ployment Grants Committee, and £63,900 on the lay-out, 
levelling, draining, &c., of parks. 


Good Contracts for Midland Firms. 


Some excellent orders for rolling stock, transport 
vehicles and steel spans, &c., have come to Midland firms. 
The most important, and one of considerable magnitude, 
is the order secured against practically world-wide com- 
petition by the Metropolitan-Cammell Carriage, Wagon 
and Finance Company of Birmingham. It is for fifty-six 
electric motor bogie coaches, of all steel construction, each 
capable of seating fifty passengers, for the underground 
electric railway now being constructed by the Buenos 
Aires Central Railroad and Terminal Company. Next 
the Wolverhampton Corporation has placed with Guy 
Motors, Ltd., of Wolverhampton, an order for five six- 
wheeled trolley omnibus chassis ; and the Bengal-Nagpur 
Railway Company, Ltd., has ordered from the Patent 
Shaft and Axletree Company, Ltd., of Wednesbury, 
eighteen 60ft. spans for the strengthening programme for 
its Matni branch. 

Warwickshire Coalfield. 

It was declared this week by Mr. G. H. Jones, 
agent of the Warwickshire Miners’ Association, that 
Warwickshire was the most profitable county in the 
country with regard to coal mining. To prove his assertion 
he stated that the selling price of coal in the area in August, 
1927, was 15s. 3d. per ton; in August, 1928, l4s. 6d. ; 
and in August, 1929, l4s. lld. In August, 1927, Warwick- 
shire was showing a loss of 53d. a ton ; in 1928 a profit of 
4jd. ; and in 1929 a profit of ls. 3d. The output of coal 
for all persons in 1927 was 19-62 cwt. per shift ; in 1928, 
20-99 cwt.; and in 1929, 21-70 ewt., so that the output 
had increased by 2 cwt. per person employed. The figures 
relating to the coalface were even better. In 1927 men 
at the coalface produced 56-91 ewt. ; in 1928, 59-10 ewt. ; 
and in 1929, 63-34 cwt., showing an increased production 
per man of 6} ewt. per shift. 


Mass Production. 


Mr. D. N. Dunlop, a director of the British Elec- 
trical and Allied Manufacturers’ Association, speaking in 
Birmingham recently, stated that mass production, which 
meant the continuous manufacture of standard parts and 
even a standard finished product without cessation, was 
only possible when the state of demand was such as to 
permit of the absorption of enormous quantities of such 
parts and such articles. The prosperity of the United 
States in that respect was due, above all, to the fact that 
such a market was ih existence, but Great Britain itself 
was much more restricted in that way, and, even with the 
development of exports. the manufacturer could not expect 
to carry out spectacular schemes or build spectacular 
manufacturing plants on the lines of those projected and 
in operation in the United States. In the development 
of mass production methods, in the realisation of maximum 
contingous output based on productive capacity, and in 
experiment and development work, conditions in this 
country had not been such as to favour rapid changes in 
technique. 


Obituary. 


Another well-known member of the iron trade 
in the Black Country has been removed by death. On 
the 11th inst. Mr. Edward Sheldon Barnett, chairman of 
the Cannon Iron Foundries, Deepfields, Staffs., died at 
Coseley Hall. Mr. Barnett, who was in his eightieth year, 
took over the chairmanship of the company some years 








ago on the death of his brother-in-law, the late Alderman 
Richard Clayton. Mr. Barnett was very well known in 
Midland iron trade circles, and was highly esteemed. 


Unemployment. 


The latest unemployment returns for the 
Midlands area show a slight reduction, the number having 
fallen from 155,451 a week ago to 154,241. In the Bir- 
mingham district, out of 352,840 insured workers, 25,359 
are at date without work. This number is fewer by over 
5000 than a year ago, but it is sufficiently large to cause 
anxiety. In the Stoke-on-Trent area there are 14,636 
unemployed ; at Nottingham, 8261; Wolverhampton, 
7024; Leicester, 6800; Coventry, 4444; Walsall, 4228 ; 
The figures for Wolverhampton and Nottingham are 
slightly up on the past week, in the other cases noted they 
show decreases. In the Black Country most of the areas 
show small increases on the previous week. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
Textile Machinery Firms Hold Their Own. 


In view of the decline in British export trade 
last month to the extent of about £1,500,000 compared 
with September of last year, Lancashire textile machinists 
are to be congratulated in effecting a slight increase in the 
value of shipments. There was a decline in the total weight 
of textile machinery exported to 8636 tons from 9352 
tons in the corresponding month of 1928, but the value 
increased to £828,324 from £820,497. The aggregate 
for the nine months to the end of September of this year 
amounted to £8,904,290, an increase of just short of 
£100,000 compared with last year. Of last month’s ship- 
ments, 6829 tons, valued at £633,705, represented spinning 
and twisting machinery, and 1322 tons, valued at £126,645, 
weaving machinery. British India continues to hold 
the position of leading market, with takings valued at 
£181,764, followed by Japan with £76,203. Russia with 
£72,540, France £66,652, Germany £51,888, China £47,110, 
the Netherlands £45,158, South America £38,021, the 
United States £30,669, and Australia £27,048 ; exports to 
** other European countries *’ reached the respectable total 
of £147,522. 


Power Without Smoke. 


Some further information has been published 
this week concerning the process for the prevention of 
smoke at power stations which has been devised by Mr. 
P. J. Robinson, the City Electrical Engineer at Liverpool. 
Reference to the device was made in this column some 
months ago. By means of washers it is sought to prevent 
the escape of the acid fumes contained in the flue gases. 
and mechanical arrangements provide for the extraction of 
the gritty matter. Mr. Robinson's invention is to be 
adopted at the Liverpool Corporation’s new super-power 
station now under construction at Clarence Dock. 


Electrification Progress. 


Although it is estimated that the completion of 
the entire scheme is about eighteen months distant, 
steady progress is being made with the electrification of 
the old Manchester South Junction and Altrincham line, 
which runs from Manchester (London-road Station) to 
Altrincham, a distance of about 9 miles. It is reported 
that about 75 per cent. of the lowering of the line at the 
necessary points prior to electrification has already been 
carried out. The next stage will be the erection of the 
standards to carry the overhead cables, and it is expected 
that work on this will be begun within the next week or 
two. It will be recalled that contracts for rolling stock 
and electrical equipment were recently placed. 


University Appointments. 


Mr. Cecil Handford has been appointed Lecturer 
in Metallurgy and Assaying, and Mr. B. J. Tams, Assistant 
Lecturer in Mechanical Engineering, in the Faculty of 
Technology at Manchester University. 


Non-Ferrous Metals. 


Another decidedly black week has been experi- 
enced in the tin section of the non-ferrous metals market, 
and price stabilisation in connection with this metal seems 
to be a long way from achievement. It is possible that 
recent market developments—values have declined to the 
extent of about £15 a ton during the past month—may 
cause producing interests to accelerate action towards this 
end, for at the moment of writing prices are no higher than 
about £190 for standard metal, a fall on balance for the 
week of a further £5 or £6 a ton. Stocks at official ware- 
houses in this country continue to advance, and although 
a certain amount of speculative interest is being shown, 
trade buyers are operating sparingly. Relatively heavy 
declines have also occurred in the case of copper and 
spelter, especially the latter. Up to last week-end a fairly 
heavy demand for copper was accompanied by steady 
conditions, but in the early days of this week reaction set 
in, and quotations are lower by about £1 10s. aton. The 
slight recovery noted a week ago in the spelter market 
has proved to be ephemeral, the advance of 2s. 6d. being 
succeeded by a drop of about £1, thus further widening 
the margin between spelter and lead. It is not surprising, 
under the circumstances, that the demand for consumption 
should continue on narrow lines. Lead, also, has been 
far from active, but it has been the only section to resist 
the downward pull, prices on balance being about the 
same as a week ago. 


Tron and Steel. 


Generally speaking, the movements of iron and 
steel this week have been relatively uneventful. No 
important weight of business is being placed locally, so 
far as foundry iron is concerned, but there has been little 
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indication of a falling off in delivery specifications against 
the heavy commitments which a good many Lancashire 
consumers have entered into. Meanwhile, Staffordshire 
and Derbyshire quotations for No. 3 iron for delivery in 
the Manchester district are very firm at 77s. per ton, 
with Scottish makes at up to 93s. 6d., and West Coast 
brands of hematite at about 90s. per ton, both delivered 
in this area. For the two latter demand during the past 
week has been moderate. Sales of manufactured iron show 
no improvement, and most Lancashire makers are work- 
ing well below capacity. Prices keep steady, however, at 
£10 15s. per ton for Crown bars and £9 15s. for seconds. 
Fresh orders for steel on this market have largely been a 
matter of comparatively small parcels, although on the 
whole locomotive engineers and constructional firms 
locally are taking fair deliveries against contracts. Re- 
rollers report a poor market for small bars, and this perhaps 
is the one section of the market for home-produced steel 
that cannot be described as really strong, although at 
from £8 5s. to £8 7s. 6d. per ton, according to quantity, 
prices so far have not been actually changed. Sections 
are quoted at £8 2s. 6d., general plates at £8 17s. 6d., 
boiler plates at about £9 17s. 6d., and large bars at £9 2s. 6d. 
In view of the extraordinary weakness in evidence on the 
market for foreign steel products, business has been 
restricted. For delivery in the Lancashire area continental 
billets are now down to about £5 6s. per ton, wire rods at 
£6 17s. 6d., Thomas plates at £7 4s., steel bars at about 
£6 5s., angles at £6 5s. to £6 10s., according to size, and 
joists at £6 3s. per ton. 


Manchester Association of Engineers. 


The opening meeting of the session of the Man- 
chester Association of Engineers was held on Friday last, 
October llth, at the Engineers’ Club, Manchester, when 
Mr. James A. Robertson, M. I. Mech. E., delivered his 
opening address on “‘ Developments in Power Produc- 
tion.’ During the evening the President presented the 
Constantine Medal to Mr. R. Brooks, M. Inst. E.E., for 
his paper on “ Electric Traction on Railways’ ; and the 
Butterworth Medal to Mr. W. E. W. Millington, M. Inst. 
C.E., M.I. Mech. E., for his contributions to the discussions 
during the past session. An enjoyable smoking concert 
concluded the evening's proceedings. 


The Institution of Mechanical Engineers. 


A successful opening of the session on the part 
of the Graduates of the North-Western Branch of the 
Institution was made on Thursday, 10th inst., when Mr. 
Wicksteed, M.I. Mech. E., gave an address entitled 
“Bygone Days and Now.” The lecturer enumerated 
some of the conclusions which he had based upon his life 
experiences in the hope that they might help the junior 
members to realise the necessity for co-operation between 
brains, capital and labour. He said that individual work 
and ability were the foundations of all success, and that 
it was a fallacy to suppose that the wealth made by 
successful industry meant the impoverishment of the 
many ; exactly the reverse was the case. The President 
of the Institution, Mr. Daniel Adamson, D.Sc., presided, 
and there was a fairly good attendance, which included a 
sprinkling of corporate members. 


BARROW-IN- FURNESS. 
Hematite. 


There is still the same steadiness in the hematite 
pig iron market, and makers are well circumstanced as 
regards contracts, but that does not mean that the makers 
are at their full output and that the trade was never better. 
Trade is steady, but there is any amount of room for 
expansion, an expansion which no one has the slightest 
expectation of witnessing. A short time ago an article 
in &@ prominent daily paper suggested that there was a 
boom in iron in this district. There is nothing of the 
sort. If there was such a boom, the idle furnaces at Carn- 
forth, Askam, and Distington would be producing, to say 
nothing of those at works which are partly employed at 
present. There are not any signs of another furnace being 
put in blast nor is there likely to be with the steel trade in 
such a weak state. Makers are well booked forward and 
the stiffer prices which are obtaining afford evidence of 
the position. Foreign business is maintained, but it is 
not heavy. Local ore is steady with a little better inquiry 
from outside smelters. Foreign ore is steady and likely to 
be. The steel trade is dull and orders are difficult to obtain 
in a thin market in which competition is keen. 

Shipbuilding. 

There will be launched from Vickers-Armstrongs 
yard next Tuesday the submarine depét ship ‘“‘ Arncano,”’ 
which is being built to the order of the Chilean Govern- 
ment. She is much smaller than the ** Resource,” recently 
completed for the same purpose for the British Admiralty, 
and is to be in commission next February. It will be 
remembered that Vickers-Armstrongs have . recently 
launched several submarines for Chili, which are of a class 
similar to the British ‘‘ P”’ class. 








SHEFFIELD. 


(From our own Correspondent.) 
Conditions in Steel Trade. 


THERE is little or no change in the local steel 
trade and conditions remain uneven, with no great increase 
in the amount of work being done. Considerable depres- 
sion prevails in the heavy branches, including railway 
materials, and in one or two cases work has fallen off. 
Although the home railways have been placing orders more 
frequently during recent times, much more work of this 
class could be undertaken. -There is no improvement in 
the overseas demand for axles, tyres, springs and wagons, 
the reason being that much of the overseas work is now 
being done on the Continent, whilst certain of the colonial 
railways are producing more material themselves than 
formerly. Facilities for manufacturing tires are still 
greatly in excess of requirements, notwithstanding the 








closing of the great tire plant at Penistone and that of 

ssemers. Trade in special steels is showing an upward 
tendency, and stainless steel for industrial uses is at the 
moment having a special vogue. Manufacturers generally 
are looking to the derating scheme to effect an enormous 
reduction of the heavy burden they have to carry, and it 
is felt that the relief will convert losses into profits and 
increase the turnover of those firms already more fortun- 
ately placed. 


Orders from Abroad. 


It is satisfactory to find Sheffield firms making a 
successful bid for orders from the United States, and, 
incidentally, ousting Germany. The English Steel Cor- 
poration, Ltd., the headquarters of which are at the River 
Don Works, Sheffield, has received through the English 
representatives of the M. W. Kellog Company, of Jersey 
City, U.S.A., an order for eight reaction chambers, which 
it 1s supplying in connection with plant which is being 
made for the Anglo-Persian Oil Company. The reaction 
chambers are large hollow-steel forgings made from high- 
grade steel. They are about 45ft. lon@and 5ft. in diameter, 
with walls of solid steel 4in. thick. When completed, they 
will be tested to a pressure of 3000 Ib. per square inch. 
The weight of the ingot for making each one of the cham- 
bers is nearly 160 tons, the completed forging will weigh 
86 tons, while after machining the finished article will 
weigh about 50 tons. Hitherto the orders for such reaction 
chambers have invariably been placed in Germany, and 
the present is the first time that an order has been secured 
by any firm in this country. The order will give employ- 
ment to a large number of men for about five months. 
A similar order has been placed with John Brown and Co., 
and it will be executed at the Atlas Works, Sheffield. 
News is also to hand that the English Steel Corporation 
has secured an order from South Africa for 4000 axles and 
1200 tires. 


New Waterworks Opened. 


The Minister of Health, Mr. Arthur Greenwood, 
last week opened the Ewden Valley waterworks of the 
Sheffield Corporation. Erected at a cost of £1,750,365, the 
scheme has been under construction, allowing for wartime 
delays for fifteen years, and from 400 to 500 men have been 
employed. The new works provide an additional 7,250,000 
gallons of water, which amount will be supplied daily 
from the new Broomhead and More Hall reservoirs, 
of which quantity 2,500,000 gallons will be compensation 
water. 


Chesterfield Firm’s Big Contracts. 


The Staveley Company, the subsidiary firm of 
Messrs. Markham and Co., engineers, Chesterfield, has 
on hand a repeat order for a large winding engine intended 
for gold mines in South Africa. A similar engine was made 
at these works about eighteen months ago. An order has 
also been secured for the reconstruction of a railway bridge 
on the L. and N.E. Railway line between Staveley and 
Heath. Lately this firm has received orders for cast iron 
and pipes totalling 1832 tons, including a further order 
for Cairo, where the Staveley Company has, within the 
last year or two, completed a substantial contract in 
connection with a sewage scheme. 


West Riding Road Schemes. 


The West Riding County Council is preparing 
schemes of relief work for the unemployed, and has 
informed the Ministry of Transport that it is doing so on 
the understanding that men resident in the administrative 
area of the West Riding will be employed on them. Sub- 
ject to the Ministry contributing 75 per cent. of the cost, 
it proposes to expend a sum not exceeding £1,123,567 
on road improvements. These include widening and a 
new road from Darfield to the Barnsley borough boundary, 
at a cost of £36,000, and the construction of the Herring- 
thorpe Valley-road in the Rotherham rural district, at a 
cost of £100,000. Goole Urban District Council is prepar- 
ing a scheme for a new road into Goole. The new road 
will join Rawceliffe-road on the outskirts of the town 
with Stanhope-street, near the centre of the town. The 
scheme will mean the building of a bridge over the main 
Doncaster to Hull (L.N.E.) railway. Westborough, one 
of the main streets in Scarborough, is to be widened 
to 100ft. 


Wombwell as an Air Port ? 


The possibilities of Wombwell, near Barnsley, as 
an air port, have led the Urban District Council to bring 
to the notice of the Air Ministry and Sir Alan Cobham the 
advantages of a site on the eastern boundary of the district 
which was used as a landing ground during the war. It 
adjoins the main railway lines from north to south and east 
to west, and is equidistant from Sheffield and Leeds. 


Gas and Electricity from Collieries. 


The South Yorkshire Coalowners’ Association 
has prepared plans for the supply of gas and electricity 
from collieries. The development of the by-product side 
of the coal industry releases great quantities of coal gas 
of the type used for heating and lighting. Collieries cannot 
possibly utilise all the surplus gas, and are anxious to 
supply it to the public through municipal and private 
undertakings. Some of it is taken by a few of the gas 
companies and local authorities in South Yorkshire, and 
the colliery owners are seeking to extend this source of 
supply. As to electricity, the present cost of pithead 
generation works out at only 0-25d. per unit, as against 
the national grid scheme cost, two years hence, of 0- 365d. 
per unit. 


The Lighter Trades. 


Firth-Derihon Stampings, Ltd., of Tinsley, Shef- 
field, has received from the Ministry of Transport an 
order for a supply of its stainless traffic direction studs, 
made from “‘ Staybrite ’’ steel. The order specifies a stud 
which has been specially designed by the Ministry for the 
demarcation of parking places. Conditions in the cutlery 
and plate branches are patchy. Keen competition for 











orders for the cheaper stainless knives has resulted in such 
price cutting that much of the work is unremunerative, and 
it is feared that this excessive competition is responsible 
for the production and distribution of a great amount of 
inferior cutlery which does not enhance Sheffield’s repu- 
tation. File makers are doing badly at the moment, but 
business is satisfactory in engineers’ smal! tools and tools 
for stoneworking and outdoor purposes. 


New Master Cutler. 


The new Master of the Company of Cutlers in 
Hallamshire is Mr. Arthur Kingsford Wilson, managing 
director of Spear and Jackson, Ltd., who succeeds Mr. 
T. G. Sorby. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Steelwork Association. 


As the outcome of the initiative of those engaged 
in the industry on Tees-side, there has been formed the 
British Steelwork Association chiefly for the purpose of 
having some co-operative effort to secure an increase in the 
demand for steel products. The management is vested 
in a council representative of the steel industry, and in- 
cludes the following :—Mr. Arthur Dorman, managing 
director of Dorman, Long and Co., Ltd.; Mr. W. R. 
Gilbert, assistant director of Dorman, Long and Co. ; 
Mr. H. B. Jacks, sales manager of Baldwins, Ltd. ; Mr. 
J. E. James, director of Cargo Fleet Iron Company, Ltd. ; 
Mr. A. Veitch, commercial manager of the Frodingham 
Iron and Steel Company, Ltd.; and Mr. B. Walmsley, 
director of Bolekow, Vaughan and Co., Ltd. The activities 
of the Association will be of both a technical and publicity 
character, and one of the first things which is likely to 
be undertaken is to popularise the substitution of steel 
for timber. One of the first essentials to success on the 
part of the newly formed association will be the standardisa- 
tion of most of the articles which it is hoped to make from 
steel in place of wood. When that has been accomplished, 
it will be found that steel can be economically substituted 
for timber in the manufacturing of a variety of things in 
which steel is not now used. The increasing use of steel 
sleepers by British railways—at present, principally of 
an experimental character—will, it is hoped, be extended 
as a result of that experience gained from extensive sections 
of track which have been laid down with the new steel 
sleepers. 


Ironstone Miners’ Wages. 


The Cleveland ironstone miners have been un- 
successful with their claim for an all-round increase in the 
wage base rates for workers in the industry. The question 
was considered at a joint conference of the mineowners 
and the miners’ representatives this week, and the mine- 
owners intimated that, in their opinion, with the industry 
ir its present transitional state, the time was inopportune 
for the re-opening of the base rate question. The men’s 
proposal was that the suggested alteration in wages should 
be effected by an increase in the base rate. If carried 
out, the changes, it is understood, would have meant an 
addition of upwards of £20,000 to the annual wage bill 
at the mines. So far as the wages for the ensuing quarter 
are concerned, the increase in the ascertained selling price 
of pig iron will, through the operation of the sliding scale, 
result in an advance of 1} per cent., bringing wages to 
58 per cent. above the base rate. 


Cleveland Iron Trade. 


The improved tone in the Cleveland pig iron 
market is sustained, and inquiries show some expansion, 
though business still matures somewhat slowly. Aggre- 
gate tonnage output continues heavy, and in most depart- 
ments producers have contracts that will keep them fully 
oceupied for some time. Supply of Cleveland pig iron 
is not over-plentiful, but buyers experience no difficulty 
in satisfying their needs, and prompt parcels are obtain- 
able at figures quoted for forward delivery. Merchants 
are slightly shading ironmasters’ fixed minimum prices, 
but they have only moderate quantities to dispose of, 
and makers report steady sales to home consumers for 
supply over periods up to the end of the year. A few small 
inquiries from abroad are coming forward, but there is 
little to encourage hope of much improvement in export 
trade. A little foundry iron from the Midlands is still 
being used at Tees-side works. No. 1 Cleveland foundry 
iron is 75s. ; No. 3G.M.B., 72s. 6d. ; No. 4 foundry, 71s. 6d.; 
and No. 4 forge, 71s. 


Hematite Pig Iron. 


Producers of East Coast hematite pig iron com- 
plain that ruling market rates entail a loss of quite 4s. 
r ton, and are not pressing for business. Order books 
are well filled, both home and continental consumers having 
bought rather freely of late. Certain makers refuse to sell 
at the unremunerative rates buyers are prepared to pay, 
and are stocking their output. Unless the economic 
position takes a quick turn for the better, the advisability 
of putting blast-furnaces out of action may be seriously 
considered. In view of the upward tendency of values 
merchants are not unloading their holdings very readily. 
Terms of sale are still a matter of individual negotiation, 
but it is now difficult to purchase ordinary qualities at 
below 76s. 6d., and No. 1 quality is at a premium of 
6d. per ton. 

Business in the foreign ore trade rules on very 
quiet lines. Sellers have little to offer, and consumers, 
all of whom are bought well ahead, are not disposed to 
enter into further commitments at prices asked. Recog- 
nised market rates are based on fully 24s. 6d. c.i.f. Tees 
for best Rubio. Apprehension is felt that forthcoming 


enlargement of blast-furnace coke production may be 
inadequate to needs, and the threatened increased scarcity 
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is causing grave anxiety. Good medium average qualities 
are quoted 23s. 6d. to 23s. 9d., delivered at the works. 


Manufactured Iron and Steel. 


Big outputs are being maintained in the manu- 
factured iron and steel trade, but new business in several 
departments would be welcome. A few more orders for 
steamers have had a stimulating influence on branches of 
industry directly concerned, and distribution of specifica- 
tions for shipbuilding requisites for constructional steel 
are circulating. Some more orders for constructional 
steel are reported, and substantial inquiries are circulating. 
Quotations are firmly maintained. 


More Shipbuilding Orders. 


Smith’s Dock Company, Ltd., South Bank, has 
received an order from Scandinavian owners for three cargo 
vessels, each of 3100 tons deadweight, and an order for a 
specially designed timber carrier of 7000 tons deadweight 
for Norwegian owners. In addition it has received an 
order for five trawlers of a large type for a British firm. 


The Coal Trade. 


The Northern coal trade maintains all its strong 
features. Northumberland, indeed, stands in a favoured 
position in the coal trade of the country. No other district 
has had such a sustained run of inquiry as it has experi- 
enced from the early part of the year. Other steam coal- 
producing areas have had a varying amount of business, 
but in the area between the Tyne and the Tweed demand 
and prices have been consistently firm, and show no sign of 
weakening in any class. There is a likelihood of steam 
coal prices hardening as the month advances. November 
and December portents are encouraging, and after that a 
great deal must depend on the minimum prices to be fixed 
under the marketing schemes. Full late prices are mean- 
while upheld for large and small steams, and Durham 
steams are also very firm. Other Durham coals are being 
pressed on the market, and the current prices are low 
enough to compete favourably with foreign coal, but 
apparently the requirements are not nearly sufficient to 
absorb output. The difficulty of getting Northumberland 
steams serves only to stress the firmness of this branch. 
Best qualities are fully 16s. 3d. through second-hands and 
16s. 6d. direct, but they continue in keen demand. Tyne 
primes keep up to 15s. 9d. to 16s. ; and seconds are 15s. 
to 15s. 6d. There is waning in the inquiry for small steams, 
which are strongly indicated, but mostly nominal at 10s. 
to 10s. 6d. for bests and 9s. 6d. for seconds. Best Durham 
gas coals are quoted at 16s. 6d. to 16s. 9d. ; and seconds 
at I4s. 9d. to 15s..3d. Business moves slowly for coking 
coals, which are barely steady at 14s. 6s. to 15s. 3d., accord- 
ing to quality. A firm tone and good prices continue the 
predominating factors in the coke market. Owing to 
previous heavy sales, there is a scarcity of all cokes, hence 
transactions are small in relation to requirements. Gas 
coke remains at 24s. 6d. to 25s. ; ordinary foundry coke at 
25s. to 26s. ; and special foundry cokes at 28s. to 32s. 6d. 








SCOTLAND. 
(From our own Correspondent.) 
Steel. 


On the whole, so far as business is concerned, 
there has during the past week been little or no change in 
the steel trade. Most of the works are comfortably em- 
ployed, and none seem to have been inconvenienced by 
the labour troubles in the Belfast shipyards. On the other 
hand, the export demand which has given promise of 
expansion has been diminishing in recent weeks, probably 
due to the position on the Continent and in view of the 
Steel Cartel’s decision, it appears not unlikely that the 
home market will ultimately also be affected. Mean- 
while, there seems to be no immediate anxiety at the 
local steel works, which are fairly well employed. 


Steel Sheets. 


The recent improvement in steel sheets has been 
maintained, but there is still some disappointment over the 
slow expansion of the usual autumn demand from the 
Eastern markets. The production is good, but could easily 
be increased if necessary. Galvanised flats and corru- 
gated sheets have received better inquiries. 


Bar Iron. 


The bar iron works are still poorly placed, 
foreign competition being as severe as ever. Business is 
of a hand-to-mouth description with prices unchanged at 
the fixed home quotation of £10 5s., and that for export 
at about £9 15s. per ton. Re-rolled steel bars are almost 
similarly placed. That competition is most severe may be 
readily seen, when it is borne in mind that continental 
small bars, which were £6 7s. 6d. per ton in the early 
summer, are now quoted £5 8s. per ton f.o.b. Antwerp, 
while the local prices are £8 for home and £7 15s. per ton 
for export. 


Pig Iron. 

Demands for Scottish pig are easily satisfied, the 
total turnover being on very restricted lines. Prices are 
still unaltered from the latest fixed minimum of 80s. per 
ton hematite, 78s. 6d. No. 1 foundry, and 76s. per ton 
No. 3 foundry. 


Scrap. 


Scrap material is apparently a little more plenti- 
ful, and prices still show a slightly weaker tendency, 
though unchanged from last week’s quotations of 70s. for 
cast iron machinery scrap, 70s. heavy basic and 75s. per 
ton heavy steel. 


Coal. 


; The majority of the collieries in Scotland are 
still steadily employed, especially those which are chiefly 


engaged in the export trade. Most qualities of fuel are 
quickly taken up and even prompt orders are difficult to 
arrange. A few lots have come on the market, owing to 
steamers falling out of line, but, as a rule, these are readily 
disposed of at full current prices. The feature of the 
market is the scarcity and firmness of smalls. These are 
now very difficult to secure, and with both home and 
export demands on the increase, quotations are excep- 
tionally strong. Forward business is still at a discount, 
owing to the reluctance of collieries to shade prices in view 
of the possible effect on the market of the new scheme 
in course of preparation to stabilise the industry. Aggre- 
gate shipments amounted to 268,522 tons, against 267,947 
tons in the preceding week, and 262,759 tons in the same 
week last year. 


Shipbuilding Orders for Aberdeen. 


The shipbuilding firm of John Lewis and Sons, 
Ltd., of Aberdeen, has obtained orders for two ships from 
Australian owners. One for R. W. Lamb and Co., of 
Sydney, to trade between Australia and New Zealand, 
and the other, a 500-ton collier, for R. W. Miller and Co., 
also of Sydney, which orders will give considerable em- 
ployment. 


River Forth Traffic. 


There is a proposal to institute a passenger and 
cargo steamer service on the river Forth, between Kirk- 
caldy and Stirling. Captain Robert Wilson, who for thirty 
years has been a member of the firm of Robert Wilson and 
Sons, shipping contractors, and who is now a member of 
Stirling Town Council, has announced that the service 
will be in operation next summer. Captain Wilson points 
out that dredging will probably be required at Stirling 
to give 3ft. more water at the harbour, and estimates the 
cost of the scheme at £8000. This scheme has been 
brought to the notice of Mr. Tom Johnston, the Member 
of Parliament for West Stirlingshire, now the Under- 
Secretary of State for Scotland, and in all probability 
Stirling Town Council will be asked to take up the matter. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Conditions. 


SHIPMENTS from this district last week were, 
according to the Great Western Railway Company's 
returns, not quite as good as those for the preceding week. 
The total was 564,900 tons, which includes foreign and 
coastwise shipments of coal, as cargo and bunkers. This 
compared with 580,300 tons for the previous week, but 
the reduction was not surprising in view of the restricted 
tonnage supplies at the disposal of the collieries. At 
the end of the week there were as many as forty-two idle 
tipping appliances at the various docks, and only ninteeen 
steamers waiting, and it is interesting to note that as 
regards the latter, no less than twelve vessels were at 
Swansea, where the pressure for anthracite coals has of 
late been very heavy, and will remain so, at any rate for 
the next week or two. While the coal shipment figures, 
however, mark a reduction as compared with the preced- 
ing week, they, nevertheless, register an improvement 
upon those for the corresponding period of last year, when 
the total was 521,622 tons. Fortunately, tonnage arrivals 
over last week-end were fairly good, and the position on 
Tuesday was that while there were twenty-six idle loading 
appliances at the various docks, eighteen steamers were 
waiting to berth, most of which were at Swansea. The 
trouble with the collieries is still that the prompt demand 
for large coals is below the normal, but while business for 
early shipment remains quiet, there is a good deal of 
interest taken in operations ahead in respect of contracts. 
All engaged in the coal export trade and in coal produc- 
tion would, however, feel easier in their minds if they 
could tell what is going to happen regarding agreements 
and working conditions in the coalfield. There does not 
appear to be quite the same feeling as prevailed recently 
that matters might straightened out. Things are 
drifting on, and this is not beneficial to the future of the 
coal trade. Still, it is estimated that well over a million 
tons of coal has already been sold to French consumers for 
delivery next year. The Swedish Navy requires 13,000 
tons of Admiralty coals to be shipped by the end of this 
year. Tenders have gone in for the Brazilian Central 
Railways for 200,000 tons of large and small coals, the 
Norte Railways of Spain are buying 40,000 tons of 
Admiralty large, and the Portuguese State Railways are 
asking for prices for 150,000 tons of smalls for delivery 
from November to March next. The Paris—Orleans 
Railway of France is understood to have purchased 
25,000 tons of Arrow patent fuel, and the Algerian State 
Railways are in the market for over 200,000 tons of coal 
or patent fuel for delivery from November to the end of 
July. French and German fuel will be offered for the 
latter order, and doubtless competition will be as keen as 
usual. Reports are also current that some of the leading 
foreign depét owners have contracted on the basis of 
minimum prices for a part, at any rate, of their require- 
ments over next year. 


be 


Admiralty Coal Inquiry. 


In addition to various substantial inquiries from 
foreign railways and other undertakings, the British 
Admiralty has now come on the market for its require- 
ments over 1930. No particular quantities are specified, 
but collieries are requested to state the quantities and 
prices they are offering. It is expected that the Admiralty’s 
requirements will run to about 250,000 to 300,000 tons 
over the whole year. 


Non-Unionism. 


For some time past trouble has been simmering 
in the coalfield on the question of non-unionism, and there 
is intense rivalry between the two unions existing in this 
district. Feeling has been high for the past week or two 
in the Garw Valley, and on Tuesday the whole of the 





collieries were stopped in that area in, consequence of the 








dispute. Notices were served a fortnight previous at all 
collieries to cease employment unless there was 100 per 
cent. membership of the South Wales Miners’ Federation. 
The collieries employ about 3500 men, and the Federaton 
claims that 99 per cent. of these belong to the Federation. 
It is expected that the trouble will still last a few days. 


Removal of Galvanising Works ' 


A week ago the report was current that Lysaght, 
Ltd., had decided to remove their Bristol galvanising works 
to Newport, but since then an official statement has been 
issued that so far no decision on this point has been made, 
although the matter is under consideration. It appears 
that the whole question depends entirely upon the facilities 
that are available at Newport, and the schedule railway 
rates and dock dues which the Great Western Company 
may be able to offer. If they are on competitive terms 
with the conditions at Bristol, then the removal may be 
decided upon. 


Traffic Returns. 


The Great Western Railway Company's traffic 
returns for the docks in this district under its control 
show that for the month ended September 29th last the 
total of imports and exports was 3,012,448 tons, which 
compared with 2,640,754 tons for the corresponding period 
of last year. Taking the whole of this year to September 
29th last, the aggregate of traffic amounts to 28,605,608 
tons, as against 26,062,173 tons for the corresponding 
period of 1928 and with 28,849,431 tons for the same 
period of 1927. 


Pulverised Fuel Experiments. 


The United States Shipping Board has issued its 
report on the experiments with pulverised fuel in the ss. 
‘“* West Alsek,”’ and this records that an increase of 9 per 
cent. in the average speed of the vessel was achieved, and 
that this was attained on coals averaging 4s. ld. per ton 
less than that of “‘ run-of-mine American coal. There 
was a saving in fuel cost per mile of 38-9 per cent., com- 
pared with coal for a like amount of work; a saving of 
20 per cent. in boiler-room staff ; and an increase in earn 
ing power resulting from the greater speed. This vessel's 
voyage began and ended at Baltimore, vid New York, 
Glasgow, Avonmouth, and Cardiff. The total steaming 
mileage was 7124 miles and the time spent in port 300 
hours. 


Swansea Dispute Settled. 


As indicated last week, the dispute at the British 
Mannesmann Tube Works, Swansea, affecting 1400 men, 
came to an early termination. Terms were made at the 
end of last week for an immediate resumption of work. 


Current Business. 


The tone of the steam coal market remains quiet 
so far as business for prompt loading is concerned. The 
demand for large coals continues to be far below require- 
ments, but all other grades are firm on account of the 
scarcity of supplies. Patent fuel makers are also well 
stemmed and coke finds a ready outlet. As regards the 
coal-marketing scheme for this district, collieries have 
been asked to sign the deed of association and return it 
to the secretary by the 26th inst. It is fully expected that 
the scheme will receive the assent of sufficient collieries to 
make it effective. Pitwood shows steadiness at 29s. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. C. W. Reeve, who has recently been acting as assistant 
to the chairman of the Associated Equipment wey eS has 
been elected to the Board and appointed managing director of 
the company as from October 3rd, 1929. 


Unperreep Stroxer Company, Ltd., of Derby and Africa 
House, Kingsway, London, W.C. 2, asks us to announce that 
it has secured the sole manufacturing rights for Vibro Conveyors 
under the Schenck-Heymann system, the conveyors being manu- 
factured entirely at the company's works at Derby. 


Trae Generat Evecrric Comrayy, Ltd., asks us to announce 
that it has opened a new branch at Magnet House, 3, Campbell- 
street, Leicester. Mr. W. J. Hodgkins, of the Birmingham 
Branch, has been appointed manager. The telephone number 
is Central 58,778; and the telegraphic address “ Electricity,” 
Leicester. 

Sm Avex. Biyniz, Son anp Deacon, ask us to announce 
that they have removed their offices from 30, Buckingham Gate, 
to Artillery House, Artillery-row, Victoria-street, Westminster, 
8.W.1. Their telephone number and telegraphic address remain 
unaltered, namely, Victoria 5070 and Arbintro, Sowest, London, 
respectively. 

Tue Norman ENGINEERING COMPANY asks us to announce 
that it has removed its works and offices to a House, 
89, Upper Thames-street, London, E.C. 4, to which address it 
is requested that all communications and goods should now be 
sent. Telephone : Mansion House 4721 ; telegrams : Nashnorma, 
Cannon, London 


Mr. E. Kmsurn Scorr, Assoc. M. Inst. C.E., M. Inst. E.E., 
asks us to announce that he has changed his address from 
Hampden House, 84, Kingsway, W.C. 2, to Conway Hall, 25, 
Red Lion-square, London, W.C. 1. Telephone : Chancery 8473 ; 


telegraphic address : Beadlebob, Holb, London. 








Tar ror Roavs.—In the opinion of Mr. Arthur E. Collins, 
M. Inst. C.E., Past-President Institution of Municipal and 
County Engineers, no material in use for road-surfacing is 
superior, for the vast majority of our highways, to properly 
prepared and applied coal tar. In speaking of road tar, he does 
not exclude special preparations sold under proprietary names, 
some of which are of great value in difficult conditions. The 
importance of a ready market for British tar cannot, he holds, 
be exaggerated, for the cost of such essentials as gas and steel 
are materially affected by the price obtained for tar. If the 
producers of gas or coke cannot sell their tar for the roads, the 
position will become very serious for those industries and their 
thousands of employees. Wherever possible, therefore, High- 
ways Authorities and their Road Engineers should insist on the 
use of British tar, in preference to any foreign material. 
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Current Prices for Metals and Fuels. 


IRON ORE. 
N.W. Coast— 
(1) Native .. 19/6 to 22/- 
(1) Spanish. . 24/- to 26/- 
(1) N. African 24/- to 26/ 
N.E, Coast— 

Native 18/—- to 21~— 
Foreign (c.i.f. ) 24/9 
PIG IRON. 

Home. Export. 
£ s. d. £ a. d, 
(2) Scortanp— 
Hematite . — 
No. 1 Foundry 318 6. _ 
No, 3 Foundry 3160. — 
N.E. Coast— 
Hematite Mixed Nos. .. 316 6. 16 6 
No. 1 o00 jee. es oo ERD, 317 0 
Cleveland— 
No. 1 oe 315 0. 315 0 
Silicious Iron .. 315 0. 315 0 
No. 3 G.M.B. .. 312 6. 312 6 
No. 4 Foundry 311 6. 311 6 
No. 4 Forge san OC’. 311 0 
Mottled 310 6. 310 6 
White 3.10 6. 310 6 
MIpDLANDs— ri 
(8) Staffs.— (Delivered to Station.) 
All-mine (Cold Blast) — —- — 
North Staffs. Forge _ — 
” » Foundry .. — om, 
(8) Northampton— 
Foundry No. 3 315 0.. — 
Forge ee sit @.. = 
(1) Derbyshire— 
No. 3 Foundry >, 26 we —— 
Forge we ree 24 > SM G.. — 
(8) Linoolnshire— 
No. 3 Foundry Tres * & SF ~ 
Me. 40eage ... .. - & 8.¢@. 
Basic Jey ‘ — -_ 
(4) N.W. Coast— 
N. Lanes. and Cum.— 
4 7 6(e@) -- 
Hematite Mixed Nos. .. {4 9 6 (6) -- 
413 6 ¢e) — 
MANUFACTURED IRON. 
Home. Export. 
£s. d. £s.d 
ScoTLanp— 
Crown Bars 1 5 0 915 0 
Best _ — 
N.E. Coast— 
Iron Rivets BD Gc — 
Common Bars 1015 0... — 
Best Bars Sree BB. B- Breve — 
Double Best Bars .. 1115 0. — 
Treble Best Bars 3260. — 
LaNnos.— 
Crown Bars .. -- 1015 O _ 
Second — Bars o<- eo? — 
Hoops oo. see, © & - 
S. Yorxs.— 
Crown Bars ll 0 0 ~ 
Best Bars - 1110 0 
Hoops 12 0 0 -- 
MiIpLanps— 
Crown Bars .. . 10 0 Ote lO 5 0 _ 
Marked Bars (Staffs.) .. 1210 0.. .. ~ 
Nut and Bolt Bars -- 9 0 Oto 9 & O — 
Gas Tube Strip « BD 6 uc — 
STEEL (d) 
(6) Home. (7) Export. 
£s. d. £ s. d. 
(5) Scortanp— 
Boiler Plates (Marine) .. 10 10 0. 10 10 0 
ze » (Land) .. 10 0 0. 10 0 0 
Ship Plates, fin.and up 812 6. 712 6 
ee Cen a ee o: 20 
Steel Sheets, fin. .. . = a eo, 815 0 
Sheets (Gal. Cor. 24B.G.) 13 10 0. 13 7 6 


(1) Delivered. 
All delivered Glasgow Station. 
rail at ovens and f.o.b. for export. 


(2) Net Makers’ Works. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 


(3) f.0.t. Makers’ Works, approximate. 








(@) Delivered Glasgow. 


STEEL (continued). 


Home, Export, 
N.E. Coast— ad. & a, d. £ s. d, 
Ship Plates , - 813 6. - 
Angles .. .. $236. 
Boiler Plates (Marine) . 1010 0. 
” » (Land) ..10 0 0. 
ae a oe 
Heavy Rails .. .. .. 810 0. 
Fish-plates es _ 
Channels me SO Sa ees £9 to £9 5s. 
ee sy «« at Oo Oe ws — 
Soft Billets .. .. .. 617 6. —_ 
N.W. Coast— 
Barrow— 
Heavy Rails .. — * mo Weer 
Light Rails .. . 815 O0te9 0 0 
Billets 615 O0te9 10 0 - 
MANCHESTER— A 
Bars (Round) ee : 
» (Small Round) 8 5 Oto 8 7 6 _ 
Hoops (Baling) 0 0 0. 915 0 
» (Soft Steel) Rit Bian we 815 0 
Plates -- 817 6te 9 2 6 - 
o Guan. ‘Boiler) w' O'S. _ 
Saerrretp— 
Siemens Acid Billets ee nk ne 
Hard Basic .. .. 9 2 Gand9 12 6 
Intermediate Basic 712 Gand8 2 6 
Soft Basic SO Wan 6s 
Hoops 915 Otold 5 0 
Soft Wire Rods mo ~ 
MrpLtanps— 
Small Rolled Bars - 8 2 6to 815 0 — 
Billets and Sheet Bars.. 6 7 6to 612 6 - 
Sheets (20 W.G.) .. - 1110 Otol2 0 0 
Galv. Sheets, f.o.b. ss 13 5 O0to13 10 0 - 
Angles .. .. oss... _ 
Joists SB © s- - 
Tees eee! & i Pe 
Bridge and Tank Plates $817 6 .. - 
Boiler Plates .. a» RE: MB <2 - 
NON-FERROUS METALS. 
SwansEa— 
Tin-plates, I.C., 20 by 14 19/— to 19/3 
Block Tin (cash) 191 2 6 
»  » (three months) 195 15 0 
Copper (cash) ° aa 737 6 
o (three months). . 73:12 6 
Spanish lead (cash) : 23 5 0 
to » (three months) 232 8 9 
Spelter (cash).. .. .. 2215 0 
o» (three months). . 23 3 9 
MaNcHESTER— 
Copper, Best Selected Ingots 79 0 0 
» Electrolytic 8415 0 
»  StrongSheets .. . 110 0 0 
v0 Tubes (Basis Price), Ib. oa" 
Brass Tubes (Basis Price), Ib. o ey 
»» Condenser, Ib. = 013 
Lead, English 2412 6 
» Foreign 23 5 0 
Spelter .. .. 23 0 0 
Aluminium (per ton—raw ingot) £95 
FERRO ALLOYS. 
Tungsten Metal Powder 3/64 per lb. 
Ferro Tungsten 3/3$d. per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon .. £23 0 0 7/6 
” 6 p.c. to 8 p.c. . £22 0 0 6/6 
8 p.c. to 10 p.c. . £2110 0 6/ 
ve o Specially refined .. .. 
»» * Max. 2 p.c. carbon - £32 0 0 12; 
» Il p.c. carbon - £3810 0 15;- 
0-70 p.c.carbon.. £40 0 0 = 17/- 
carbon free . . 1/2 per Ib. 
Metallic Chsomiam ° ; 2/6 per lb. 
Ferro Manganese (per con) « . £13 15 0 for home 
£13 10 0 for export 
Silicon, 45 p.c. to 50 p.c. . £11 15 0 scale 5/- per 
unit 
’ » T5p.c. . £19 0 Oscale 7/— per 
unit 
Vanadium 13/— per Ib. 
Molybdenum oe 4/- per Ib. 
» Titanium (carbon free) . ld. per Ib. 
Nickel (per ton) . . £170 to £175 
Ferro Cobalt .. 9/4 per lb. 


(4) Delivered Sheffield. 


(6) Delivered Sheffield. 


FUELS. 
SCOTLAND. 
(Prices not stable.) 
LANARKSHIRE— 
(f.0.b. Glasgow)—Steam .. 
a °° Ell 
Splint 
Trebles 
Doubles 
” * Singles. . 
AYRSHIRE 
(f.0.b. Ports)—Steam 
oe e Jewel 
” o Trebles .. 
Firesure— 
f.o.b. Methil or Burnt- 
island—Steam .. 
Screened — 
Trebles .. 
Doubles .. 
Singles 
Lora1ans— 


(f.0.b. Leith) —Best Steam 


ENGLAN 


‘.W. Coast— 

Steams .. 
Household 
Coke. . 
NoRTHUMBERLAND— 

Best Steams .. 

Second Steams 

Steam Smalls 

Unscreened 

Household 
Durzam— 

Best Gas 

Second .. 

Household... 

Foundry Coke 
SHEFFIELD 
Best Hand-picked Branch 
Derbyshire Best en House 
Best House Coal : 
Screened House Coal 

_ Nuts 
Yorkshire Hards 
Derbyshire Hards . . 
Rough Slacks 
Nutty Slacks .. 
Smalls , , 
Blast-furnace Coke (Inland). . 
Furnace and Foundry Coke (Ex 


(8) N 


CarpirF— 
Steam Coals : 

Best Smokeless Large .. 
Second Smokeless Large 
Best Dry Large .. 
Ordinary Dry Large . 
Best Black Vein Large 
Western Valley Large .._ . 
Best Eastern Valley Large . 


D. 


Inland. 


. 26/6 to 28/- 


21/- to 23/- 


. 20/6 to 21/6 
.. 18/6 to 20/- 
.. 16/6 to 18/- 
. 15/6 to 17/- 
. 15/6 to 17/- 


9/- to 10/- 
7/-to 8/- 
3/-to 5/- 


14/6 at ovens 


port), f.o.b, 


(9) SOUTH WALES. 


Ordinary Eastern Valley Large , 


Best Steam Smalls 


No. 3Rhondda Large .. 
Smalls 
Large .. 
Through 
»» Smalls 
Jeuntey Coke (Export) 
Furnace Coke (Export). . 
Patent Fuel .. .. .-- 
Pitwood (ex ship) .. 
Swanszsa— 
Anthracite Coals : 
Best Big Vein — 
Seconds .. 
Red Vein. on 
Machine- ante Cobbles . 
Nuts. : 
Dens 
ae 
Breaker Duff .. 
Rubbly Culm 
Steam Coals : 
Large .. 
Seconds .. 
Smalis .. . 
Cargo Through 


No. 2 9 





(5) Glasgow, Lanarkshire and Ayrshire. 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
(e) Delivered Birmingham. (d) Rebate : Joists (minimum) 12/6 


Ordinary Ship, Bridge and Tank Pilates aad Sections 10/— if home consumers confine purchases from associated British Steel Makers. 


Export, 
14/- 
16/- 

16/9 to 18/- 
16/— to 16/6 
16/- 
13/6 to 14/- 


13/6 
16/- 
17/6 


13/- to 15/6 
17/6 to 18/6 
17/6 to 18/— 
16/— to 16/6 
14/- to 14/6 


14/- 
13/6 
17/6 
16/- 
14/- 


21/6 to 22/- 
38/- to 51/- 
26/6 to 27/6 


16/3 to 16/6 
15/— to 15/6 
10/— to 10/6 
13/- to 13/6 
25/- to 37/- 


16/9 
15/6 to 16/~ 
25/- to 37/- 
25/- te 30/- 


23/-to 24/- 


20/— to 20/3 
18/9 to 20/- 
19/- to 19/3 
17/9 to 18/3 
18/3 to 18/6 
17/9 to 18/- 
17/9 to 18/3 
17/6 to 17/9 
14/3 to 14/6 
13/- to 14/- 
19/6 to 30/~ 
20/3 to 21/- 
15/6 to 16/- 
17/3 to 17/6 
15/6 to 16/6 
14/3 to 14/9 
30/— to 37/- 
27/6 to 30/- 
22/- 
28/9 to 29/3 


35/- to 37/6 
28/6 to 30/6 
24/- to 27/6 
42/- to 45/- 
40/- to 45/- 
23/6 to 25/6 
19/6 to 20/- 
9/9 to 10/- 
11/3 to 11/9 


18/- to 19/- 
17/- to 18/ 

11/6 to 13/6 
15/6 to 16/6 


(6) Home Prices— 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Wages and Costs. 


WaGEs in this country are not regulated by Trade 
Unions but by the law of supply and demand, and as the 
demand exceeds the supply wages rise automatically. 
It is feared that if this state of things should continue the 
outlook may become serious. Therefore, any rise in prices 
which necessarily accompanies higher wages is being 
resisted by consumers, who point to the spectre of foreign 
competition as a menace to the home industry. It is certain 
that foreign competition has become more threatening, 
for both Germany and the United States are making 
successful efforts to sell their goods in this market. The 
advance in coal prices is hardening the values of all metal- 
lurgical products, and although the iron and steel situation 
is not conducive to higher values, it is believed that they 
will be increased, unless industry generally should take 
an unfavourable turn. The decline of the export trade 
is a serious matter, and the undecided state of international 
finance reflects upon industry, but in nearly all the engi- 
neering branches there is plenty of employment, some of 
them having work ahead for many months. One uncertain 
factor is the possible holding up of public works through 
the much smaller supply of reparation material from 
Germany. In view of all these elements, which tend to 
raise prices and to check activity at home, the Government 
offers some alleviation in the way of tax reduction. 


Harbour Works. 


Now that the Dawes arrangement is replaced by 
a new agreement which reduces considerably the quantity 
of material to be delivered annually by Germany on 
account of reparations, the future of public works that 
were undertaken on the strength of those reparations 
appears to be seriously compromised. At Bordeaux so 
much money has already been spent, and so much more 
has yet to be done, that on the cccasion of an official visit 
to that port recently it was stated that unless financial 
aid were forthcoming to permit of the harbour extensions 
being continued the expenditure incurred could be 
regarded as money lost. The principal work is the con- 
struction of the Port of Verdon at the southern extremity 
of the mouth of the Gironde, which is to become the ocean 
port of Bordeaux. There are no natural facilities what- 
ever for the laying out of a harbour at the end of this low- 
lying sandy promontory, and for the construction of a 
wharf 248 m. long and 38 m. wide, sixty-nine reinforced 
concrete piers 22 m. long and 4 m. in diameter will have to 
be sunk. They are being made on shore, rolled into 
position, and then raised vertically. The work is extremely 
slow, for only five have been sunk during the past few 
months. The spaces between the piers will be filled with 
eoncrete blocks. The depth of water at low tide is 15 m. 
At Bordeaux two new wharves have been constructed, 
each 1250 m. long, and the port is now well equipped for 
dealing with grain and coal, the grain elevators having 
a capacity of 3600 tons, while three of the most powerful! 
elevators for unloading colliers have been supplied by 
Germany on account of reparations. Dredging machines 
for keeping open a deeper channel in the river Gironde 
have also been acquired. 


Railway Acceleration. 


Amongst the improvements being made to the 
State railway service perhaps the most noteworthy is the 
acceleration of the trains between Paris and Cherbourg 
in order to deal more effectively with the Transatlantic 
traffic. One of the new ‘‘ Mountain" type locomotives 
was recently secured from the Cie de l'Est for trial pu 
and a train with a load of 600 tons covered the distance 
of 230 miles in 4 h. 15 m., thereby gaining more than an 
hour on the time of the fastest train previously running. 
There was a stop at Rouen for water. The train now 
runs direct to the harbour instead of landing passengers in 
the centre of the town. It is intended to reduce still further 
the time on this rather difficult line by strengthening the 
track where necessary and avoiding the stop at Rouen, 
so that the distance between Paris and Cherbourg harbour 
will be covered in four hours. Moreover, instead of enter- 
ing St. Lazare, which has become too congested, the 
Transatlantic trains will be diverted to the Gare des 
Invalides. An order has been placed for a number of 
all metal coaches of the Pullman type so that English 
and American passengers can travel under the same con- 
ditions of comfort and convenience as in their own 
countries. Further facilities will be offered on the com- 
pletion in 1931 of the landing quay 640 m. long, which 
will allow of Transatlantic steamers coming up alongside 
instead of being obliged, as at present, to transfer 
passengers outside the port. 


Aviation. 


At a time when the Budget estimates provide for 
an expenditure of 2000 million francs upon military and 
civil aviation and serious efforts are being made to arouse 
public interest in aviation, it is announced that an engineer, 
Monsieur Clerget, whose name was associated years ago 
with aviation engines, has succeeded in bringing down 
the weight of the Diesel engine sufficiently to allow of 
its being employed on aircraft. Monsieur Clerget is stated 
to have been working on this problem for the Ministry 
of Air and to have reduced the weight of the Diesel engine 
to 2 kilos. per horse-power, with the prospect of doing 
still better. Another matter in which the French have 
been behindhand is the construction of seaplanes. In 
the Budget estimates the Air Minister asked for credits 
which would allow him to start upon the work of decen- 
tralising the aviation industry, now concentrated mainly 
around Paris, so that not only would there be less danger 
in case of hostilities, but some of the makers could install 
their factories in places where they would have facilities 
for constructing and testing seaplanes. There are, how- 


ever, great difficulties in the way of carrying out this plan. 
The Financia! Commission refused to sanction any increase 
in credits for the purpose. Meanwhile, a shipbuilding 
company has associated itself with a new aircraft build- 
ing company for the construction of | enaglenes at Ciotat, 


British Patent Specifications. 


When an é ted from abroad the name and 
ediivese of tha commumnientor ave printed tn Gales. 

When an abridgment is not illustrated the Specification is 
without drawings. 
a of +yo may be obtained at the Patent ror 


ad. 








Branch, 26, th ldings, Chancery-lane, 
at le. each. 
Phe dns fe ent the dee of appli the second date, 
abridgment, is the of the acceptance of the 


at the end of the 
complete Specification. 


DYNAMOS AND MOTORS. 


291,407. May 3ist, 1928.—A Quick-acTinc REGULATOR OF 
THE VisRaTING Tyre ror KEEPING THE CURRENT OR 
Vouttace or Generators Constant, Aktiengesellschaft 


Brown, Boveri & Cie., of Baden, Switzerland. 

The regulator described in this specification has vibrating 
contacts A and a carbon compression regulator B connected in 
parallel with the contacts. The moving contact is mounted on a 
lover E pivoted at F. The electro-magnet G depends for its 
excitation on the current or voltage of the dynamo and is con- 
nected, for example, to the terminals of the exciting winding. 
A spring H regulates the pressure on the carbon plates of the 
regulator and therefore determines its resistance. It also closes 
the contacts A. The spring H is adjusted so that when the regu- 
lator is at rest the contacts are closed and the resistance of the 
carbon pile is at a minimum, After the contacts A have been 
opened the pressure on the carbon plates of the regulator is 
reduced, the spring H being stressed and the resistance of the 
regulator is increased as the distance between the contacts 


N° 291,407 




















G. 
ly caecte 
' 


A 








I 





[ 
E 


B 





increases up to a maximum value. The regulator operates in 
the following manner When a vehicle fitted with a train- 
lighting dynamo is starting, current will flow from the excitation 
winding over the pivot F of the lever E and the lever itself, 
through the closed vibrating contacts A and over the carbon 
compression regulator B to the armature of the dynamo. As 
the dynamo voltage increases the electro-magnet G will become 
operative and will attract its armature E and lift the vibrating 
contact proper A from its fixed counter-contact. At the moment 
of opening of the contacts the maximum pressure of the spring H 
will still be maintained on the plates of the carbon compression 
regulator, that the resistance value of the latter will 
remain at a minimum. In this way the difference in voltage 
between the vibrating contacts is kept low and the formation of 
destructive sparks on the contacts opening is prevented. On 
the dynamo voltage falling, the vibrating contacts may approach 
one another again, the resistance value of the carbon compression 
regulator will decrease and will reach its minimum value, when 
the vibrating contacts close.—September 2nd, 1929. 


80 


SWITCHGEAR. 


300,117, September 5th, 1928.—Exectric CURRENT TRANS- 
FORMERS FOR UsE IN ELECTRIC SWITCHGEAR INSTALLATIONS, 
Siemens-Schuckertwerke Aktiengeselischaft, of Berlin- 
Siemensstadt, Germany. 

The enclosed switchgear illustrated consists of the stationary 

connecting boxes A and B with stationary isolating contacts 

carried in insulating sheaths C and D. The movable switching 
apparatus G is connected up by means of the movable isolating 
contacts enclosed in the insulating sheaths E F. The current 

flows along the path shown by the dotted lines from the cable H, 

through the switching apparatus G, the connecting bar K, the 
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current transformer L, and the connecting bar M to the bus-bars 
situated in the box A. The parts of the connecting bars K and M, 
which are in the movable switch carriage, are surrounded by 
insulating compound so that only their ends protrude into the 
casing P incorporated with the part N. The housing O of the 
current transformer is fixed so that the connecting ends of the 
leading-in insulators Q protrude into the casing P. The con- 
ductors M and K are fastened by screws to the connecting ends 





near Marseilles. 








of the current transformer L, and it is an easy matter to get at 





the connecting points R by opening the flap 8.—September 12th, 
1929. 


301,078. November l4th, 1928._-ARnRANGEMENT For Swirtcn- 
inc Orr Loaps on Very Hiou-rension Exvecrnic Nev- 
works, Siemens-Schuckertwerke Aktiengesellechaft, of 
Berlin-Siemensstadt, Germany. 

The switchgear described in this specification is for inter- 

rupting circuits working at very high voltages and consists of a 

number of switches connected in series. The drawing shows an 
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arrangement for 330-kV networks and illustrates the method 


adopted for insulating the switches from earth. The distribution 
of voltage from the high-tension line to earth can be seen from 
the figures marked on the diagram. The drive A is connected 
with the switches through an insulated rod B capable of with- 
standing the full working pressure of 330 kV.—September 12th, 
1929. 


TELEGRAPHS AND TELEPHONES. 





InpIREcTLY-HeatTeD THERMIONIC 
of 10, Wiesenweg, Berlin- 


308,823. June 18th, 1928.— 
CaTHODE, Dr. Siegmund Loewe, 
Steglitz, Germany. 

The emission cathode of the valve described in this specifica- 
tion is heated by conduction. In the drawing A is the main 
cathode, B the grid, C the anode, and D and E are heating bodies 
forming extensions of the cathode A. Current is supplied so 


a 
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that only the incandescent wires D and E are traversed by the 
heating current, the cathode A being without current. The 
heating current is supplied, for example, at F and passes out at 
G and H. Preferably alternating current is employed and the 
cathode A is heated from both ends by conduction. The main 
advantage of the scheme is that there is no voltage drop along 
the cathode A.— September 12th, 1929. 


FURNACES. 


318,748. September 12th, 1928.—SmMoKe-consuMING FURNACES, 
8. Knowles, 305. Western Bank, Sheffield; and W. 
Burkinshaw, 158, Fox Hill-road, Birley Carr, near Sheffield. 
This furnace is intended for such work as reheating billets. It 
has a fireplace at A, which is supplied with air by the duct B. 
The air is forced into this duct by superheated steam jets C and 
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is heated in its passage. The products of combustion are sup- 
plied with secondary air at D and pass through the three furnace 
chambers in succession, finally escaping to the chimney at E. 
In each of the partition walls there are ports for the passage of 
the gases, and secondary air is supplied at these points by the 


jets FF. It is claimed that this construction reduces the 
emission of smoke.— September 12th, 1929. 
MISCELLANEOUS. 

318,430. November 13th, 1928.—THr MANUFACTURE OF 
Sursr Guass, A. E. White, 88, Chancery-lane, London, 
W.c. 

This machine is for the manufacture of wired glass. A flow 


of molten “ metal " comes from the tank A through the mouth B 
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roll D and then, on to 


It is thicknessed by the 
its top surface, there is imposed a layer of wire, as indicated at E. 
Another thickness of glass is added through the second mouth F, 
and the composite sheet is consolidsted by the roll G.—Sep- 


on to the roll C, 


tember 5th, 


294,882. July 27th, 1928.—IMPROVEMENTS IN AND RELATING 
ro Vapour Enotes, International General Electric Com- 
pany, Inc., 120, Broadway, New York. 

This invention covers what seems to be a development of the 
binary system of power production, but instead of utilising two 
fluids this system employs an aqueous solution of a gas, such as 
ammonia in water, as the working medium. It may. be best to 
give the essential parts of the description as they are given in 
the specification :—In the boiler A there is the solution of gas 
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in water, to which heat is supplied by means of a suitable fur- 
rature, & 


nace. Under certain conditions of pressure and tem 
separation of the solution into solvent and power ium takes 
place in the upper boiler. The gas or Ee mixture is conducted 
through the pipe D to the turbine E, there performs mecha- 
nical work, and, after leaving the turbine E, enters the cooling 
and absorption chamber F in which an absorption of — a 
by the solvent takes place with simultaneous cooling. he 
solution 
boiler M by means of the feed pum through the heat equalis- 
ing vessel K in which the preheating takes place. At the same 
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time, the surplus water in the upper boiler C is conducted through 
the pipe L to the heat equalising chamber K, in which it gives 
off ite heat to the solution flowing through it also. The differ- 
ence of pressure between the upper boiler C and the absorption 
vessel F is utilised in a water turbine G, which on its part drives 
the solution feed pump H. The driving motor I, also mounted 
on the shaft of turbine G and pump H, only then bears the differ- 
ence between the useful work of the turbine given to the shaft 
and the power demand of the pump required from the shaft.— 
September 12th, 1929. 
318,457. January 16th, 1929.—Saretry Vatves, L. F. Norrie, 
30, South Fort-street, Bonnington, Edinburgh. 

This safety valve is of the “ pop” type. That is to say, it is 
intended to open, when it does open, to the fullest extent. The 
raising off its seat, for this purpose, is assisted by the reaction 
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of the steam escaping and impinging on the sloping face A so 
that it is directed downwards. In order to facilitate the 
reseating of the valve, on a decrease in the pressure, ports B are 
cut through the valve, which by-pass some of the steam issuing.— 
September 5th, 1929. 


318,749. September 12th, 1928.—RemovaBLe WATER-TIGHT 
PaRTITITIONS FOR TANKs, Monel-Weir, Ltd., Newlands- 
road, Cathcart, Glasgow, and J. Ireland, 33, Woodvale- 
avenue, Giffnock, Renfrewshire. 

The object of the invention is to provide easily mountable 
and demountable and completely water-tight partitions in 
tanks, so that a long or trough-like tank may, by means of the 
partitions, be employed to contain a number of different liquids 

-if desired, at different temperatures—and, by the removal of 
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the partitions, a single complete tank or trough is available, 
entirely free from any internal projections or obstructions. 

tank is made of wood, and has a thin sheet metal lining. It has 
semi-circular grooves A where it is desired to place the parti- 
tions. The partitions B are of sheet metal, and have semi- 
circular grooves round their . In the thus formed, 
a hollow packing C is pl . This pac is inflated 
hydraulic ure, and the — is held down by the lugs 
and bolts D D.—September 12th, 1929. 


uced in this way is —_ conducted to a lower 
Pp 


318,762. September 27th, 1928.—Prre Firrmes ror Con- 
. VEYINe PowprErep Coat, The General Electric Company, 
Ltd., Magnet House, Kingsway, London, W.C. 2, and B. H. 
Cockburn, Elm Dene, The Avenue, Erith, Kent. 
When powdered coal is conveyed by a current of air, it tends 
to stratify in the piping, and if the pipe is branched, to supply 
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two burners, the mixture delivered to the two burners may 
differ. The inventors consequently make the breeches pipe as 
shown in the drawing. At the junction there is a number of 
cored which divide up the stream, so that each branch 
is supplied from different parts of its cross section.—September 
12th, 1929. 








Forthcoming Engagements. 


Secretaries of Institutions, Societi 
notices of @ inserted in this col , are sted to note 
that, in order to make sure of its insertion, the necessary information 
should reach this o, on, or before, the morning of the Wednesday 
of the week ing the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


, &c., desirous of having 











INSTITUTION OF ENGINEERS-IN-CHARGE.—St. Bride Institute, 
Bride-lane, Fleet-street, E.C.4. Presidential address. It is 
regretted that owing to the unexpected prolongation of the 
President's visit to the Continent on urgent business, his address, 
intended to be delivered on the 16th instant, had necessarily to 
be postponed. Due notice of the revised date will be given 
shortly. 


TO-DAY. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, St. 
James’s Park, London. Presidential address by Mr. Daniel 
Adamson. 6 p.m. 

Junior InstiruTION oF ENGINEERS.—39, Victoria-street, 
S.W. 1. Informal meeting. “‘Some Recent French Railway 
Construction,” by Mr. M. A. Willox. 7.30 p.m. 

West or Scotrtanp Iron anp Street Instrrvure.—Royal 
Technical ——_ George-street, Glasgow. Presidential address 
by Mr. Robert Hamilton. 7 p.m. 


TO-DAY TO SATURDAY, OCTOBER 26rn. 
Socrety or Moror MANUFACTURERS AND TRADERS.— 
Olympia, Kensington, W. Twenty-third Automobile Exhibition. 
10 a.m, to 10 p.m. daily. 
SATURDAY, OCTOBER 19rsa. 
Hout Association oF Encrxveers.—In the Municipal Tech- 


nical College, Hull. ‘Modern Improvements in Wireless,” 
7.15 p.m. 
MONDAY, OCTOBER 2lsr. 
Braprorp Enoreertne Socrety.—Bradford Technical 
College. ‘‘ Fuel Economy with Smoke and Grit Prevention,” by 


Mr. A. B. Scorer. 

InstITUTION OF ELEcTRICAL ENGINEERS: NorTH-EASTERN 
Centre.—In the Electrical Engineering Lecture Room at 
Armstrong College, Newcastle-on-Tyne. Mr. B. A. Robinson 
will deliver his Chairman’s address. 7 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
St. James’s Park, London. Graduates’ Section. ‘“‘ Safety in 
Flight,” by Mr. 8. Scott Hall. 7 p.m. 


7.30 p.m. 


TUESDAY, OCTOBER 22np. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
—39, Elmbank-crescent, Glasgow. ‘‘ The Steam Turbine Loco- 
motive,” by Mr. James MacLeod. 7.30 p.m. 


SHEFFIELD METALLURGICAL ASSOCIATION.—198, West-street, 
Sheffield. ‘“‘ Volume Changes Taking Place During the Solidifi- 
cation of Some Metals and Alloys of Low Melting Point,’’ by Mr. 
W. E. Goodrich. 7.30 p.m. 


WEDNESDAY, OCTOBER 23rp. 


Betrast Association oF ENorngERS.—In the Central Hall, 
Municipal College of Technology, Belfast. Presidential address 
on “ A City’s Modern Passenger Transport Problems,”’ by Major 
R. J. McCreary. 7.30 p.m. 

InsTITUTION oF AUTOMOBILE ENGINEERS: NortTH or ENnc- 
LAND CENTRE.—Engineers’ Club, Albert-square, Manchester. 
““The Member and the Institution,” by Professor W. Morgan. 
7 p.m. 

InstITUTION oF MunicrpaL anp County ENGINEERS.— 
Institution Meeting. The East Midland District at Derby. 

Newcomen Socrery.—At the Science Museum, South Kens- 
ington, 8.W.7. “ Valve Gear of the Newcomen Engine,” by 
Mr. C. O. Becker and Mr. A. Titley; also, “Josiah Hornblower 
and the First Steam Engine in America,” by Mr. L. F. Loree. 
5.30 p.m. 


THURSDAY, OCTOBER 24rz. 


IxstrruTion or Eteocrricat Enorveers.—Lecture Theatre 
of the Institution, Savoy-place, Victoria Embankment, W.C. 2. 
Presidential address by Colonel Sir T. F. Purves. Presentation 





of premiums. 6 p.m. 


Tue Instirutre or Fvei.—Connaught Rooms, Great Queen- 
street, London. The Annual Dinner and Dance. 6.45 p.m. 


INSTITUTION oF SrructcraL ENnorneers.—10, Upper Bel- 
grave-street, London, 8.W. 1. ‘‘ Some American Comparisons,” 
by Mr. G. 8. Bowers. 6.30 p.m. 


Roya Arronavticat Socrery.—In the Lecture Hall of the 
Royal Society of Arts, 18, John-street, Adelphi, W.C. 2. “ The 
Art of Flying Land and Sea Machines,” by Captain Norman 
MacMillan, M.C., A.F.C. 


FRIDAY, OCTOBER 25ru. 


Farapay House Oxp Stupents’ AssocraTion.—Twenty- 
first annual dinner at the Savoy Hotel. 

InstrTuTION oF CHEMICAL ENcrveERs.—In the Lecture 
Theatre of the Institution of Civil Engineers, Great George- 
street, Westminster, 8.W.1. ‘The Fabrication of Acid- 
resisting Steel Plant,” by Dr. W. H. Hatfield. 6.30 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS: NortTH-EasTERN 
Srupents’ Secrion.—At Armstrong —- Newcastle-on- 
Tyne. Address on “The Work of the British Electrical 
Development Association.” 7.15 p.m. 

InstiruTion oF Locomotive Enorveers: Nortu-EasTern 
CenTRE.—Hotel Metropole, Leeds. ‘‘ Some New Developments 
in the Stephenson Locomotive Boiler,” by Mr. R. P. Wagner. 
7 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey's-gate, St- 
James’s Park, London. Informal meeting. ‘“ The Require. 
ments of Overseas Locomotive Engineers in t of - 
motive Design and Details,”’ introduced by Mr. P. C. Dewhurst. 
7 p.m. 

Junior Instirution or Enorveers.—39, Victoria-street, 
London, 8.W. 1. “ Electric Welding as Applied to Bridges and 
other Structures on the London and North-Eastern Railway,” 
by Mr. Harold Bruff. 7.30 p.m. 


Nortu-East Coast Institution or ENGINEERS AND Sauir- 
BUILDERS.—In the Lecture Theatre of the Literary and Philo- 
sophical Society, Newcastle-upon-Tyne. The annual general 
meeting. Presidential Address by Mr. L. Eustace Smith. 
6.30 p.m. i 


MONDAY, OCTOBER 28rz. 


INsTITUTION oF ELEcrRicaL ENGINEERS.—Savoy-place, Vic- 
toria Embankment, London, W.C. 2. Informal meeting. Dis- 
ion on “ Syst tic Research by Industrial Undertakings.” 





FRIDAY, NOVEMBER Isr. 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, St. 
James's Park, London. Thomas Hawksley Lecture, “ Critical 
Relations Between Water and Steam,” by Professor H. L. 
Callendar, F.R.S. 6 p.m. 


TUESDAY, NOVEMBER 5ru. 


InstITuTION oF AUTOMOBILE ENGINeERs.—Joint meeting 
with the Iron and Steel Institute at the Royal Society of Arts, 
John-street, Adelphi, W.C.2. ‘ Automobile Steels,” by Dr. 
W. H. Hatfield. 7.45 p.m. 

InstrruTION oF AUTOMOBILE ENGINEERS.—Broadway Café, 
Coventry. Birmingham Graduates. Joint meeting with the 
Coventry Graduat Di i “That Mass Production is 
Detrimental to the Industry.” 7.15 p.m. 





THURSDAY, NOVEMBER 7rs. 


InstTiITUTION oF ELecrricaL ENncineers.—Savoy-place, Vic- 


toria Embankment, London, W.C.2. ‘The Analysis and the 
Measurement of the Noise Emitted by Machinery,” by Mr. A. G. 
Churcher and Mr. A. J. King. 6 p.m. 
FRIDAY, NOVEMBER §8ra. 
IntuMInaTING Enorveerine Socrety.—32, Victoria-street, 
London, 8.W.1. “ Modern Incandescent Lighting in Kinema 
Studios,” by Messrs. W. H. Villiers and 8. G. Double. 7 p.m. 


TUESDAY, NOVEMBER 12rx. 


InstrTUTe oF Marrve Enorverers.—85-88, The Minories, 
London, E.C. 3. “‘ The Opposed-piston Oil Engine,”’ by Mr. J. 


Harbottle. 6.30 p.m. 
MONDAY, NOVEMBER 18ru, ro SATURDAY, NOVEMBER 
23RD. 


Pvustic Works, Roaps aNp TRANSPORT CONGRESS AND 


Exutsition (1929).—Royal Agricultural Hall, London, N. For 
programme of Congress, see page 422. 
THURSDAY, NOVEMBER 2isr. 
British WarTerworks AssociaTion.—Agricultural Hall, 


Islington, London, N. General meeting. Papers :—(a) “ Water 
Supply as a Factor in Town and Regional Planning,” by G. L. 
Pepler, F.S.1.; (6) “ The Purity of Drinking Waters from the 
Biological Aspect,” by Dr. W. Rushton, D.L.C., A.B.C.8c. 
(Lond.), F.L.S.; and (c) “* The Preservation of Rivers and Streams 
from the Standpoint of Water Supply : Some Observations on 
River Pollution,” by Dr. J. B. Firth, D.Sc. 11 a.m. and 3 p.m. 








A DirFicutty with THE Customs House.—-We have received 
the following letter from Barimar, Ltd. :—Annually a large 
number of fractured motor car and machinery parts are expressly 
sent to this country for repairs which t be ted else- 
where. We have at this moment thirteen cases of fractured 
parts from Persia held up at the docks pending the completion 
of Customs formalities. These parts are so urgently uired 
by the owners that, to save time all correspondence relative 
thereto is being tr itted by Air Mail. The Customs Authori- 
ties have asked for the name of the vessel upon which the 
goods were originally shipped, and the date of its sailing. But, 
most absurd of all, they require us to declare the value of the 
goods when new. Now, ifestly we t possibly supply 
this information, as we do not know where the parts were made. 
Moreover, they were not sold as separate units, but as of 
a complete machine or motor vehicle. We have offered to pay 
a deposit of duty, or alternatively to give bond pending the 
re-exportation of the goods, but, in spite of this, the goods remain 
at the docks—apparently b the Cust authorities cannot 
make up their minds as to the value of them. Actually, until 
they are repaired, the value of the contents of these cases is that 
of scrap metal. It does not need an expert to see that these 
broken are absolutely useless in their present state. We 
admit that the Customs must see that proper duty is paid on 
all dutiable goods imported into this country, but we feel very 
strongly that in the execution of their duties, they should 
endeavour to assist business firms, especially when documentary 
evidence exists to prove that damaged goods are being sent to 
reputable firms for the sole purpose of reconstruction. In 
placing obstacles in the way of prompt clearance the authorities 
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sheer faposaitility. So long as the attitude of certain Govern- 
ment ts remains as it is, so will increased overseas 


trade be a mere ideal, and not a practical issue. 





